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Market efficiency is one of the most controversial topics in the finance literature. 
Over the past four decades, academics and practitioners have widely examined the efficient 
market hypothesis (EMH) in conventional developed and developing financial markets. 
However, the limited number of studies on Islamic indices found within the literature stresses 
the need for additional scrutiny as to whether the claim of religious or moral Islamic 
principles may have led investors to make sacrifices in market efficiency. This thesis 
provides an empirical understanding for policy makers, investors, portfolio managers and 
researchers, whether individual or institutional, on Islamic investing in equity markets 
governed by Islamic laws.  
The major focus of this thesis is to examine the weak form of the Efficient Market 
Hypothesis (EMH) in four Dow Jones Islamic market indices (DJIMI) over the period of 
1996-2012 and over three sub-periods (1996-2000, 2001-2006 and 2007-2012). These 
Islamic indices are: Asia/Pacific, developed, emerging and global. To examine the EMH, 
some appropriate tests are identified for use in this thesis. These are: The Autocorrelation 
test, three different unit root tests (the Augmented Dickey-Fuller (ADF) (1979) tests, the 
Phillips-Perron (PP) (1988) test, and the Kwiatkowski, Phillips, Schmidt and Shin (KPSS) 
(1992) test, Run test (Bradley, 1968), and two types of Variance Ratio tests (conventional 
single variance ratio of Lo & MacKinlay (1988, 1989) and variance ratio based on sign and 




The results of this study show that the four Islamic indices are not efficient in the 
weak form in all periods, except for the Asian/Pacific Islamic over the last two periods (2001-
2006 and 2007-2012). More specifically, the researcher concludes the following: First, the 
four Dow Jones Islamic stock indices under study do not follow a random walk and are not 
efficient in the weak-form over the entire period from 1996 to 2012. Second, the four Dow 
Jones Islamic stock indices are moving toward efficiency but none of them have reached the 
level of efficiency except the Asian/Pacific during the last two sub-periods. Third, the level 
of efficiency in the weak-form in the four Dow Jones Islamic Indices is influenced by the 
timing period of the study. Fourth, the Developed Islamic indices are moving toward 
efficiency much faster than the Emerging Islamic index. Thus, the efficiency in Islamic 
indices is influenced by country allocation in each index. 
These results have valuable implications for investors at all levels, that is, individual, 
institutional, and international investors. Moreover, they are of particular importance to 
policy makers. In recent years, investment in Islamic assets is more widespread and the 
analysis of academic research contributes to understanding this new capital market. This may 
assist and enable investors to entirely, precisely and efficiently assess its behavior. The results 
may also assist portfolio managers in making well-informed decisions during the process of 
forming investments and the behavior of Islamic finance will be better understood by 
investors and regulators.   
To improve or achieve market efficiency in Islamic equity markets, the following 
recommendations are presented. First, investors need to introduce new Islamic products and 
services in order to enlarge the market size, increase trading volume and boost liquidity. 
Second, all investors, policy makers and practitioners should have easy access to information, 




Third, expected profits or earnings of an investment should be more than the 
transaction costs. Fourth, conventional banks should be encouraged to offer more Islamic 
financial products. Fifth, automated systems should be used in Islamic investing to speed the 







1.1. Orientation of the Thesis 
Since the inception of the Dow Jones Islamic market exceptional growth in 
Islamic investment and its impact on international financial markets has been witnessed. 
The Islamic financial market has gained significant attention due to its rapid growth and 
market capitalization1. It is also deemed to be more stable and less volatile than 
conventional markets especially during crisis periods (Arouri et al., 2013). As a result, 
investing in Islamic assets has begun to attract the attention of researchers, practitioners, 
traders, and regulators who are interested to understand the impact of implementing 
Islamic law (Shari’ah2) principles on Islamic market efficiency, performance of Islamic 
funds, and international diversification.   
According to the financial system in Islam, moral, ethical and religious features 
should be considered in any investment or business transaction. Investing in Islamic 
products or assets, frequently denoted as Shari’ah compliant investments, must be 
consistent with the principles of Islamic laws and the Islamic code governing Muslim life 
(Al-Khazali et al., 2015). Investing in Islamic products is frequently referred to as 
Shari’ah compliant investments. The most important Shari’ah principles are profit and 
loss sharing, risk sharing, prohibition of interest, imposition of asset-backing, and 
prohibition of excessive speculation. In addition to these principles, Islamic financial 
institutions recognize that what is called “Ethical Investment” has to deal with non-ethical 
                                                                
1  The INCEIF reports that the global Islamic finance industry reached approximately USD 2.1 trillion 
in 2014, witnessing double digit growth rates across all sectors of the Islamic financial services 
industry. Also it is expected to surpass USD 2.4 trillion in 2015 and expand further to above USD 4.00 
trillion by 2020 (INCEIF, 2014). http://www.inceif.org/industry-growth/ 




types of business, such as in liquor, pornography, and pork. In other words, ethical 
investment provide investors the chance to invest in businesses that are not in line with 
any environmental, religious, political or moral precepts.  
Such principles constitute the pillars of Islamic finance and have attracted 
significant attention among investors, policy makers, practitioners, and academics who 
were mostly concerned with conventional finance. In fact, the extraordinary increase in 
oil prices witnessed during the last decade has led to a substantial surge in liquidity in 
most of the Middle East and North Africa (MENA) region. Thus, most investors in this 
region, as well as others interested in Shari’ah compliant assets, have looked at the 
Islamic finance industry as an alternative to conventional investments. Moreover, 
investing in Islamic products, services, and assets was stimulated by the world economic 
crisis of 2008-2009 that adversely impacted the world in general, the United States (US) 
and Europe in particular, and led to the retrenchment of conventional capital markets.  
For instance, Chapra (2008) and Hussien (2010) state that Islamic investing is less 
speculative and appears to be more resilient to the global financial crisis and that 
conventional financial institutions suffered more than their Islamic counterparts. To 
illustrate, Hassan and Dridi (2010) find evidence that Islamic banks are on average more 
resilient than conventional banks during the crisis as they performed better than 
conventional banks. Some others like Beck et al. (2013) report that Islamic banks are less 
efficient than conventional banks despite the fact that they have a higher intermediation 
ratio, higher quality of assets and are better capitalized.  
One of the principles that has attracted attention to Islamic investing is the 
principle of profit-and-loss sharing (PLS). Al-Zoubi and Maghyereh (2007) state that the 
risk-adjusted PLS mechanism has benefits over its conventional counterpart. The latter 




crisis and this might be due to inadequate market discipline caused by deficient profit-
loss sharing modes of financing, heavy use of financial derivatives, and ‘too big to fail’ 
institutions. Whereas, during the same economic downturn and under the PLS principle, 
Shari’ah compliant investments have been outperforming in terms risk minimization and 
within portfolio optimization (Al-Zoubi and Maghyereh, 2007)3.  
Therefore, the researcher can infer that there is growing development in Islamic 
finance which has led practitioners and researchers to urge investors and policy makers 
to construct Islamic equity indices and monitor such development (Iqbal, 2002). It is also 
notable that, some of the existing stocks traded in the markets do represent ownership of 
ethical assets and businesses and that is what allowed Muslim scholars and economists to 
establish Islamic equity markets (Jawadi et al., 2015). To meet the growing demand for 
ethical products and services, Shari’ah compliant indices were developed and introduced 
by renowned providers such as Dow Jones4. Beginning in February 1999, Dow Jones 
created a number of equity indices for investors, traders and market makers to invest 
according to Islamic investment principles. These indices are called the “Dow Jones 
Islamic Market Indices” (DJIMI)5.  
Since their inception, DJIMI have earned a reputation and become well-known in 
the global financial market due to perception of greater potential for growth and 
profitability. As a result, researchers began to examine the features and performance of 
Islamic indices (Al-Khazali et al., 2014; Ho et al., 2014), Islamic equity funds (Merdad 
et al., 2010; Hayat and Kraeussl, 2011), and Islamic bonds (Azmat et al., 2014). However, 
                                                                
3  Results of Milly and Sultan (2012) and Alam and Rajjaque (2010) demonstrate that, in periods of 
economic slowdown, the Islamic finance industry is less volatile than conventional industries. 
4  Detailed descriptions of the Dow Jones market Islamic indices are presented in Appendix B of this 
thesis.  
5  All Islamic indices follow a common stock selection process which is termed stock screening. While 
basic prohibitions and Shari’ah rules are strictly maintained in the screening process, different indices 




within the academic literature studies on market efficiency in Islamic equity markets have 
been limited except for the work of Hassan (2000), despite their fast evolution. More 
recently, new studies have emerged to cover the market efficiency of Islamic equity 
markets (e.g., El-Kamachili et al., 2014; Jawadi et al., 2015; Al-Khazali et al., 2015)6, 
which suggests that scholarly interest is growing. 
It follows that addressing the Efficient Market Hypothesis (EMH) in Islamic 
equity markets is important knowing that Islamic finance is increasingly adopted as an 
alternative to conventional finance, especially in Islamic countries (Arouri et al., 2013). 
In fact, and given the more conservative approach underlying Islamic finance that adheres 
to the principles and laws of the Islamic Shari’ah, it is generally assumed that Islamic 
finance offers a safe investment climate for investors, particularly when taking into 
consideration the fact that Islamic finance is an approach that highlights the principle of 
social justice and the assumption of moderate risk in investment (Jawadi et al., 2015). 
The researcher can therefore infer that if EMH applies to Islamic equity markets, both 
Islamic and conventional markets are segmented and this implies that Islamic financial 
markets can constitute a substitute for conventional markets. Inversely, if the EMH does 
not apply to Islamic equity markets, this would suggest that Islamic financial markets and 
conventional financial markets can co-exist in the same market and that Islamic finance 
can be perceived as a reference or a benchmark for introducing reforms into conventional 
financial markets (Causse, 2013). Moreover, investing following Shari’ah Law 
emphasizes stability with less volatility and risk (Jawadi et al., 2015). This is because 
Islamic investing is based on social justice, profit-loss sharing or risk-sharing, protecting 
investors, promoting transparency and prohibiting speculation.  
                                                                
6  While working on this thesis, the researcher published, with co-authors (Al-Khazali and Leduc, 2015), 




In light of the above, this thesis extends the current literature on market efficiency, 
in general, and contributes to the literature on Islamic investing, in particular. In fact, and 
after extensively reviewing the literature on market efficiency and Islamic investing, 
discussed in Chapter Three, it is concluded that Islamic stock indices require further 
exploration and examination. Market participants are also keen to know more about the 
new Dow Jones Islamic indices in terms of efficiency, size, risk and return, liquidity, and 
regulation. These indices are becoming pervasive among Muslim and non-Muslim 
investors and hence deserve particular attention.  
 
1.2. Objectives, Hypotheses and Methodology  
Islamic Financial markets around the world are now becoming more integrated 
within the global market. Moreover, the Islamic financial industry has accumulated 
substantial thrust in importing or bringing in more capital flows from all investors who 
are interested in Islamic investing (Ho et al., 2014). This implies great diversification 
benefits among these countries. Nevertheless, Muslim and non-Muslim investors alike 
may raise several fundamental questions concerning the informational efficiency of Dow 
Jones Islamic Market Indices and the impact on their capital allocation. Knowing that 
Islamic markets have restrictions on all forms of speculation, investors would expect 
pricing efficiency and therefore equality between equity prices and values. Moreover, 
these investors could be concerned with the level of efficiency of DJIMI and how it 
changes over time, knowing that there have been downturns in the global economy.  
This thesis aims to address the above concerns by examining the weak form 
market efficiency in the Dow Jones Islamic Market Indices. When the researcher began 
working on this thesis in 2012, there were almost no studies that examined the random 




of Hassan (2000), who tested the RWH of five DJIMI’s over the period of 1996–2000. 
Hence, this thesis not only fills an existing gap in the literature by studying and examining 
the informational efficiency of the Dow Jones Islamic market indices but also covers an 
extended time period that includes global economic downturns.  
This thesis deals with four Dow Jones Islamic market indices, namely, 
Asia/Pacific Islamic index, developed Islamic index, emerging Islamic index, and global 
Islamic index. The market efficiency of these markets is examined using a sample that 
covers the period 1996-2012 and the same period it is divided into three non-overlapping 
sub-periods (1996-2000, 2001-2006 and 2007-2012) to examine the level of change in 
market efficiency. In so doing, this thesis addresses the following three research 
questions:     
1. Do the four Dow Jones Islamic Market Indices follow a random walk 
model or efficient in the weak-form?  
2. Does the efficiency in the weak-form in the four Dow Jones Islamic 
Market Indices improve over time?   
3. Is the efficiency in the weak-form in the four Dow Jones Islamic Market 
Indices influenced by the period of the study?  
Answering these research questions requires the formulation of the following 
hypotheses: 
1. H0: The four Dow Jones Islamic stock indices follow Random Walk / are 
weak-form efficient 
2. H0: The efficiency in the weak-form improves over time in the four Dow 
Jones Islamic stock indices.   
3. H0: The efficiency in the weak-form in the Dow Jones Islamic stock indices 




The methodological framework adopted in studying the market efficiency does 
not depend on conventional or Islamic indices. Thus, to test the above hypotheses and to 
answer the above three research questions, some appropriate tests are identified for use 
in this thesis. These are: Autocorrelation test, three different unit root tests (the 
Augmented Dickey-Fuller (ADF) (1979) tests, the Phillips-Perron (PP) (1988) test, and 
the Kwiatkowski, Phillips, Schmidt and Shin (KPSS) (1992) test), Run test (Bradley, 
1968), and two types of Variance Ratio tests (conventional single variance ratio of Lo & 
MacKinlay (1988, 1989) and variance ratio based on sign and ranks of Wright (2000)). 
These test methodologies are aimed to examine the random walk hypothesis, and hence, 
the market efficiency in the weak form in four Dow Jones Islamic indices. Additionally, 
and to test whether the weak form efficiency remains stable over the period of study, this 
thesis uses a non-overlapping sub-period analysis allowing for potential structural breaks 
in the series of indices studied. The time period is divided into a number of non-
overlapping sub-periods and the same statistical tests mentioned above are used to test 
the weak-form efficiency. The number of non-overlapping sub-periods is determined by 
examining the potential structural breaks that exist in the empirical data. As such, the 
researcher is able not only to test whether weak-form market efficiency improves or 
deteriorates over time but also how influential the period of study is on the results.   
 
1.3. Significance and Contributions of the Thesis 
 After an extensive literature review on market efficiency and Islamic investing, 
the researcher has concluded that Islamic stock indices have been relatively under 
research. Market participants are keen to know more about these indices, particularly in 
relation to issues such as efficiency, depth, size, risk and return, liquidity and regulations. 




findings of these studies could help investors and market portfolio managers to construct 
investment strategies. Consequently, this thesis examines the behavior of the Islamic 
stock indices by investigating the weak-form of market efficiency in four Dow Jones 
Islamic Indices. These indices are: Global index, Developed markets Index, Emerging 
markets Index and the Asian/Pacific Index.   
 Investigating the theoretical and empirical literature on market efficiency and on 
Islamic investing, has allowed the researcher to infer that this thesis fills both a literature 
gap and contributes to practice and to current empirical knowledge in a number of ways 
as follows:   
i. The limited number of studies on Islamic indices found within the literature 
stresses the need for additional scrutiny on whether the claim of religious or moral 
Islamic principles may have led investors to make sacrifices in market efficiency. 
As a result, the aim of this thesis is to examine the weak form of Efficient Market 
Hypothesis (EMH) in four Dow Jones Islamic market indices (DJIMI) over the 
period of 1996-2012 and over three sub-periods (1996-2000, 2001-2006 and 
2007-2012). These Islamic indices are: Asia/Pacific, developed, emerging and 
global. To examine the EMH, some appropriate tests are identified for use in this 
thesis. These are: Autocorrelation test, three different unit root tests (the 
Augmented Dickey-Fuller (ADF) (1979) tests, the Phillips-Perron (PP) (1988) 
test, and the Kwiatkowski, Phillips, Schmidt and Shin (KPSS) (1992) test, Run 
test (Bradley, 1968), and two types of Variance Ratio tests (conventional single 
variance ratio of Lo & MacKinlay (1988, 1989) and variance ratio based on sign 





ii. Growth and innovation within the Islamic finance industry has been significant 
during the last decade. Researchers in Islamic finance forecast that the Islamic 
finance industry will continue to experience double digit growth rates across all 
sectors. Moreover, they forecast that total Islamic finance assets will reach $4 
trillion by the end of 2020. The demand of Islamic financial instruments is 
growing at a high pace, however, many individual and institutional investors, 
mainly from Islamic countries, seek to invest only in stocks that are compliant 
with the Islamic laws (i.e. Sharia’h). This thesis will help investors to better 
understand the behavior and features of Islamic investing.  
iii. Academics and practitioners observe that after the world financial crisis, more 
attention has been paid to the Islamic finance industry. However, researchers have 
not done enough investigation on the behavior of the Islamic equity markets 
relative to its conventional counterparts. The literature shows that there is a 
paucity of studies about the Islamic indices such as those that deal with, market 
efficiency, anomalies, risk and return and ultimately volatility. This thesis 
attempts to fill these gaps by examining issues such as efficiency.  
iv. Most previous studies focus on testing the Random Walk Hypothesis (RWH) in 
conventional indices for developed, developing and emerging countries. At the 
time the researcher started working on this thesis and to the best of his knowledge, 
the existing literature still needs sufficient evidence about the RWH in the Islamic 
equity markets with the exception of Hassan (2000).    
v. Moreover, to examine the validity of a hypothesis, it is essential that the 
hypothesis is tested using different types of data, markets, indices and time 
periods. Although the weak-form market efficiency has been examined over most 




differences in methodology used, frequency of data and period of study. In 
addition, new equity indices such as the Dow Jones Islamic Index have not been 
thoroughly tested for the Random Walk (RW) and that is why this study is being 
conducted.  
Previous findings explain that the term market efficiency in capital market theory 
is used to describe the degree to which stock prices reflect all available information. 
Efficiency of equity markets has important implications for investment policy and studies 
show that if the equity market in question is efficient looking for miss-priced assets will 
be a waste of time. As a result, there should be no undervalued assets offering higher than 
expected returns or overvalued assets offering lower than the expected returns. This study 
examines whether or not stock prices of Islamic indices adjust quickly to all available 
information and whether investors can earn abnormal returns based on information. 
These previous studies, while valuable, have been found to have some limitations. 
These limitations were subsequently considered in the design of this thesis. It is useful 
therefore to summarize some of the advantages of this study over previous studies and 
where it extends knowledge. The first of these is that it applies the sign and ranks tests of 
Wright's (2000) variance ratio tests and Run test which are more robust than many other 
tests. Indeed, several researchers, including Haque et al. (2007), point out that Wright's 
(2000) non-parametric test based on signs and ranks is more accurate than the 
conventional Lo and MacKinlay's variance ratio test. Second, in this thesis, longer time 
periods are used and efficiency is investigated over three sub-periods. This thesis uses 
daily prices for four Islamic Indices (Asia/Pacific, Developed, Emerging and Global) 
from January, 1996 to December, 2012 and over three sub-periods (1996-2000, 2001-
2006 and 2007-2012). Since the randomness of historical data may change over different 




influenced by the selected period of study. These periods are of particular interest to 
separate the effect of the Asian crisis (1997-1998) and the world financial crisis (2007-
2008), which may influence the Asian/Pacific Islamic Index and other Islamic Indices. 
These periods have not been fully examined in previous studies except period 1 in the 
Dow Jones Islamic Index which was assessed by Hassan (2000). In general, using more 
data in the study provides more accurate and robust results than using less data. Finally, 
this thesis also uses a combination of robust statistical techniques: autocorrelation, unit 
roots, Run test, Lo and MacKinlay's parametric variance ratio tests and Wright's non-
parametric variance ratio tests (sign and ranks tests). Further details of these contributions 
are discussed in Chapter Seven. 
 
1.4. Implications of the Thesis 
During the past four decades, efficient market theory and the random walk 
hypotheses have been two of the main subjects within the financial literature. While a 
Random Walk does not indicate that insider traders cannot beat the market, it shows that 
investors cannot achieve abnormal returns using historical information related to stock 
prices or trading volume (Borges, 2009). In addition, and to make a sound investment 
decision, investors and policy makers prefer to have an efficient market to ensure that 
stock prices adjust quickly to information and that their values are not affected by outside 
factors (Al-Khazali et al., 2015).  
In particular, the findings of this thesis have significant implications for investors 
at all levels and market regulators who are interested in Islamic investing. Recently, 
Islamic investing has become more well-known, and this thesis provides additional 
understanding of this new equity market. The results of this thesis may assist investors to 




financial analysts in Islamic investing to make sound decisions in the process of forming 
investment portfolios. It enriches market participants’ comprehension of the behavior of 
Islamic investing in the stock market.  
Additionally, the efficiency of Islamic stock markets is of paramount importance 
to Islamic countries as it can attract foreign portfolio investors and encourage domestic 
savings. It also has implications on capital allocation within the economies of Islamic 
countries and hence provides a contribution to their economic development. Bekeart and 
Harvey (1998) state that stock market efficiency in emerging economics is essential since 
it delivers a vital connection between equity markets and economic growth, which is of 
significant importance to regulators in such countries. Additionally, and for Islamic 
scholars and regulators, the efficiency issue is in the nature of “maslaha” or public 
benefits and should be addressed as such. From a regulatory standpoint, it is important to 
determine which category of market participants is transacting in the Islamic equity 
markets. The presence of speculators in these markets could degenerate their trades to the 
level of gambling and hence violate the ethical basis on which these markets stand.  
The results of this thesis also add value to the current body of literature because 
of its importance to Muslim and non-Muslim investors, financial analysts, market makers 
and regulators for better capital allocation. Furthermore, it may help investors at all levels 
and policy makers to capture the behavior of the Islamic stock indices and test their 
predictive ability. Additionally, the incorporation of international events such as the 
financial crisis (Asian and global crisis) may shed light on how continuing or 
discontinuing the informational efficiency of Islamic equity markets vis-à-vis their 





In addition, the findings of this thesis will allow interested readers to better 
understand the theory of random walk in stock prices. A market following a random walk 
is consistent with equity being appropriately priced at an equilibrium level, whereas the 
absence of a random walk infers distortions in the pricing of capital and risk. In markets 
not characterized by a random walk, the return generating process is dominated by a 
temporary component and therefore future returns can be predicted by the historical 
sequence of returns. Thus, the results of this study may provide guidance for investors 
interested in forecasting returns in these markets. It also adds value to the current 
literature because of its importance to security analysts, investors and security exchange 
regulatory bodies in their policy making decisions to improve market conditions. 
Furthermore, it may help investors and regulators to understand the distribution of the 
Islamic equity markets and test their predictive ability. Additionally, the incorporation of 
international events such as the recent financial crisis may shed light on how continuous 
or discontinuous the informational efficiency of Islamic equity markets is vis a vis their 
conventional counterparts. Finally, the thesis can assist interested investors and portfolio 
managers to understand how Islamic stocks behave during different business cycles such 
as financial crises. For example, it accounts for the structural break that took place during 
1997-1998 and 2007-2008 that are due respectively to the Asian and the global financial 
crises. The thesis is useful to security analysts, investors and security regulatory 









1.5. Organization of the Thesis 
The thesis is presented as follows: Chapter Two discusses the theoretical 
background and development of weak-form market efficiency. Chapter Three presents a 
comprehensive literature review on weak market efficiency. Chapter Three includes a 
review of empirical evidence on efficient market hypothesis, a review of the literature on 
market efficiency in the weak-form, studies on developed markets, studies on emerging 
stock markets, studies on Islamic equity indices, lessons emerging from the literature and 
summary of literature review for most of the studies are presented in Tables. Chapter Four 
discusses the methods of testing the weak-form market efficiency (The Auto Correlation, 
Unit Root Tests, The Run Test and Variance Ratio Tests). Chapter Five focuses on the 
Empirical Environment. It consists of the following sub-sections: data description, 
features of Dow Jones Islamic Market Index and descriptive statistics. Chapter Six 
presents the results and findings. Chapter Seven provides a detailed discussion of the 
results and a comparisons with previous studies. A summary of the results, implications 
of the study, contributions, recommendations for further research and limitations and 





2. Theoretical Background 
The main objective of this thesis is to test the weak form efficiency of the Dow 
Jones Islamic Indices. In order to achieve this, it is imperative to discuss the theoretical 
background of the efficient market hypothesis. This chapter is composed of three 
sections. Section one reviews the concept of market efficiency. Section two discusses the 
inception and growth of the efficient market hypothesis. Section three explains the 
perspectives of market efficiency. These sections explain the historical development of 
the efficient market hypothesis and present the research context.  
2.1. The Concept of Market Efficiency  
In his seminal work, Fama (1965) argues that market efficiency is achieved when 
“the price of a security accurately reflects all available information in the market, page 
23”. This leads to the conclusion that no single investor will benefit from the information 
since everyone has access to the same information that has been reflected in the price by 
the market. When successive stock price changes and price movements are independent, 
it indicates that the stock market is weak-form efficient (Fama, 1970). Thus, the 
randomness of stock returns which is the basis of the Random Walk (RW) theory should 
be examined in order to investigate weak-form market efficiency.   
Furthermore, Fama (1970) reports that “a market following a RW is consistent 
with equity being appropriately priced at an equilibrium level; in other words, there is no 
arbitrage opportunity yielding excess over equilibrium profits. If stock prices are not 
characterized by a RW, the return-generating process is dominated by a temporary 
component and therefore future returns can be partly predicted by the historical sequence 
of returns. Market efficiency is an attractive feature that improves the pricing and 




If market efficiency is present, it is difficult to expect above average returns 
because the market cannot be ‘bear’. However, most economists disagree that the markets 
are efficient, for they are filled with investors who continually take risks in hopes of a 
large return. Had the markets been efficient, this would not be the case. However, that 
being said, with the advent of the internet, information is more readily available to the 
investor which has definitely increased market efficiency. Therefore, it can be predicted 
that markets might become more efficient due to technology. 
The RW theory complements market efficiency and makes it harder for people to 
find opportunities to make large profits from their investments because it states that 
market prices are random and impossible to predict. If the prices were unpredictable, what 
investors are really doing is gambling. The idea of market efficiency allows equity 
investors to make sensible choices because taking advantage of abnormalities in the 
market would probably be the only way to make above average profits. Although 
abnormalities tend to be eliminated over time, there is typically a window of opportunity 
to take advantage of them. In other words, as most economists believe that markets will 
never be fully efficient, investors will always have an opportunity to make profits. Hurt 
(2010) states that economists Matthew Bishop and Michael Green claim that full 
acceptance of the hypothesis goes against the thinking of Adam Smith and John Maynard 
Keynes, who both believed irrational behavior had a real impact on the markets. 
Furthermore, Lui and Chong (2013) state that performance among traders is not the same, 
for they do not have the same market experience. They conclude that if the market is 
efficient, traders should have similar performance. On the other hand, investors who have 
more experience of technical analysis may outperform those who are less experienced. 




In fact, the RWH is the basis of weak-form market efficiency. It states that stock 
prices are independent and cannot be predicted using historical prices (Fama, 1995). This 
theory was proposed in Fama’s (1965, 1970) research and has since been adopted by 
financial economics analysts, researchers and practitioners. He further points out that the 
RWH is an independence test that is based on the premise that stock prices can be 
identified by a white-noise process, a stable first-order autoregressive pattern, a unit root 
process, or a low correlation dimension. Such tests may differentiate between market 
efficiency and market perfection. 
Indeed, efficient market and perfect market tend to be used interchangeably. 
However, it is important to note that there is a distinction between an efficient market and 
a perfect market, as the latter has more rigorous criteria. In such a market, all parties are 
presumed to be rational and have instant as well as concurrent access to all pertinent 
information without incurring costs. Additionally, a perfect market is characterized by 
the absence of transaction costs, divisible assets, a large number of investors, free entry 
and exit, perfect knowledge and no attachment between investors. Another characteristic 
of a perfect market is its open competition for both capital and product markets. As a 
matter of fact, markets vary in their degree of efficiency. For instance, Butler and 
Malaikah (1992) point out that emerging stock markets are less efficient due to their thin 
trading, size, market regulations, trading expenses, nature of market participants and the 
fact that different members may have inconsistent information. A perfect market is by 
default an efficient market, yet an efficient market does not necessarily entail a perfect 
market.  
Lastly, although many researchers in the field use the two terms (random walk 
versus weak-form efficiency) interchangeably, they are not quite the same. It is possible 




randomness simply means that it might be possible based on using historical stock prices 
or trading volume data to construct some sort of trading rule that outperforms the market. 
Furthermore, the true meaning of the weak-form efficiency is in line with the martingale 
difference hypothesis (MDH).7 The MDH states that the difference in the return on stocks 
is a martingale when the daily return on stock prices at closure of the markets can have a 
variance that depends on the volatility of the stock in the past day but an average which 
is still equal to the previous day’s return. In this manner the random walk hypothesis fails 
but the market is still efficient in the weak form as the martingale difference hypothesis 
is still in force. The Martingale hypothesis is more appropriate to a market with 
conditionally heteroskedastic returns. If the return of some asset follow a martingale then 
the returns are purely unpredictable in the sense that investors are unable to make 
abnormal returns based on technical analysis or the knowledge of past history of the asset 
prices. The martingale is superior to the random walk because stock prices are known to 
go through periods of high and low turbulence.   
                                                                
7 a martingale is a model of a fair game where knowledge of past events never helps predict the mean of 




2.2. The Inception and Growth of the Efficient Market Hypothesis  
Researchers state that the market is informationally efficient when it has the 
ability to process information into prices. Bachelier (1900) is the first researcher who 
developed the notion of the efficient market hypothesis. He demonstrates and models the 
random walk in security prices. On the other hand, Samuelson (1965) develops a 
theoretical framework for the random walk. Since then several researchers have 
conducted tests on the random walk hypothesis and found significant support for the 
hypothesis that consecutive price fluctuations are independent. The earliest recognized 
studies on market efficiency are those of Working (1934), Cowles and Jones (1937), 
Kendall (1953), Osborne (1962), Cootner (1962), Granger and Morgenstern (1963) and 
Fama (1965; 1970), 
For price changes to be random and unexpected, however, they must fully 
integrate the anticipations and information of all market investors (Fama, 1970; Cootner, 
1962). New information is unpredictable, and since prices change with new information, 
they must change randomly. Consequently, it states that there is no merit in exploiting 
any information set to forecast forthcoming price fluctuations (Campbell et al. 1997).  
Fama (1970) in his alternative important paper, investigates the EMH to that date 
and indicates that a market is called efficient if prices fully reflect all existing information. 
He further establishes three necessary requirements for the existence of market efficiency: 
a) no transaction costs, b) all parties have all relevant information without cost, and c) the 
current stock price should incorporate all available information. According to these 
requirements, shareholders cannot earn extra returns and beat the market based on 
available information. Nonetheless, a violation of any of these previously stated 




sufficient numbers of shareholders have ready entree to obtainable information, then the 
market may be efficient.  
Furthermore, he suggests three categories of the efficient market hypothesis. The 
weak-form Efficiency asserts that all available information involving past prices is already 
reflected in prices. This form states that the information regarding historical prices cannot 
be used to forecast upcoming changes in prices, and therefore technical analysis will not 
help to obtain abnormal profits. The semi-strong form of EMH suggests that abnormal 
returns cannot be achieved by using public information since it is already reflected in the 
stock price. Finally, a market is called strong-form efficient when the stock prices adjust 
quickly to all kinds of information (past, public and inside information), and investors 
cannot earn abnormal profits. Fama (1970 and 1995) and other researchers indicate that 
if the stock market is semi-strong efficient, this implies that the market is weak-form 
efficient. Moreover, if the stock market is strong efficient, this infers that the market is 
semi-strong and weak efficient. If EMH in the weak-form is rejected, this leads to a 
rejection of both the semi and strong forms of the EMH.  
 
2.3. Perspectives of Market Efficiency   
The development of market efficiency started with the empirical work of Fama, 
as discussed in the previous sections. However, Findlay and William (2000) argue that 
Fama has mainly focused on how information is utilized in the market and has influenced 
stock prices. They labeled his approach as traditional. Later, a new school of thought 
emerged and was called “information economics” supported by researchers like 
Rubinstein (1975), Beaver (1981), and Latham (1986). This school focuses on how 
market participants reinforce the EMH in relation to stock returns. Latham (1986) states 




is revealed to investors. Ball (1994) states that when all market participants assume 
costless information, it can be said that we all have an ‘identical world’. However, in 
reality, it is impossible to expect that all investors are informed about all information in 
the market. Thus, an equilibrium model should be assumed when testing the market 
efficiency. 
However, Lehmann (1990) claims that Fama’s definition of an efficient market is 
vacant and redundant. He questions that if investors do not have the same information 
then how does the market properly incorporate all appropriate information in valuing 
stock prices? Grossman (1976) also observed illogicality in Fama’s definition and argued 
that there is no reason for market participants to look for information when deciding 
which stocks to buy and sell if prices completely reveal all existing information. 
Additionally, Grossman and Stiglitz (1980) question the fact that if no investor looks for 
information then how stock prices could fully reflect all information. They examine this 
puzzle and present a model where the prices do not fully adjust to information. Their 
justification is based on informed investors versus uninformed investors. They further 
quote “since stock prices fully reflect information, then the informed individuals would 
not be able to get any compensation from the uninformed individuals.” However, they 
report that prices of financial securities are unable to reveal all information because the 
model used has inconsistency. If the stock market is perfectly informative, investors have 
no incentive to search and pay for extra information. The results of these studies have led 
to the development of an extensive literature which tried to redefine the concept of market 
efficiency.8  
                                                                
8  Findlay and Williams (2000) extended the work of Grossman and Stiglitz (1980) and Lathan (1986) 




Fama (1991) notes that the test of the efficient market hypothesis involves a joint 
hypothesis composed of market efficiency and the equilibrium asset pricing model. He 
concludes that market efficiency is not testable. However, such a conclusion does not 
mean that market efficiency is not a useful concept. Malkiel (2003) adds two aspects to 
the definition of market efficiency. First, if the market is efficient, revealing information 
to all investors will not affect stock prices. Second, trading on this set of information will 
not generate profit. Thus, quantifying profit made by investors based on information can 
be used to evaluate the market efficiency. Timmermann and Granger (2004) point out 
that market efficiency can be identified by quantifying earnings made by investing based 
on information, but their definition does not include examining a joint hypothesis. 
However, Pesaran (2005) indicates that their definitions do not deal with testing joint 
hypothesis but deal, instead with information and transaction costs. Campbell et al. 
(1997) point out that the Joint hypothesis issue indicates that if the hypothesis of 
efficiency is rejected, it could be either the market is truly inefficient or the equilibrium 
model is incorrect. 
A conclusion can be drawn in light of the development of market efficiency. That 
is that no consensus has yet been reached by economists about whether financial markets 
are efficient, despite the numerous published studies and after several decades of 
empirical research. In the area of Islamic indices this gap is even wider supporting the 
need for the current study. As a result, Chapter Three delves further into the literature to 








3. Literature Review 
This chapter summarizes the literature review relevant to this thesis and consists 
of three major sections. The first section discusses the empirical evidence on efficient 
market hypothesis. In addition to discussing the theory and the three different types of 
market efficiency, a series of  previous studies which have examined the weak, semi-
strong and the strong forms of market efficiency are presented. As noted in chapter one, 
the aim of this research is to examine the weak form market efficiency in Islamic indices. 
In order to achieve this aim and to answer the main research questions of this thesis, 
which are stated in Chapter One, a literature review about the weak-form market 
efficiency is provided to highlight the research gap in the current literature relevant to the 
main thesis topic. The second section of this chapter presents and discusses studies on 
weak-form market efficiency in developed, emerging and Islamic equity indices. Third, 
in the third section, lessons learned and implications from previous studies and further 
justification for examining the RWH in the Islamic indices are presented. Finally, 
summary of literature review for most of the studies are presented in Tables.  
 
3.1. Empirical Evidence on Efficient Market Hypothesis  
This section presents the early studies that have examined the efficient market 
hypothesis (EMH). It presents most of the recognized literature on the EMH and on the 
Random Walk Hypothesis (RWH) in chronological order. This section also provides a 
review on how the RWH has been used as a basis to develop empirical studies that have 
produced findings consistent with the efficient market in the weak-form. To show the 




on the theory of efficient market hypothesis over the period from 1937 to 2015 is 
discussed below. 
This research project employs the same or similar methods that were used in 
previous studies to test the RWH in the Islamic indices. For instance, early studies have 
used correlation techniques to test the RWH between the current and historical or 
different period returns of the same security. The first tests of the RWH were developed 
by Cowles and Jones in 1937. They found significant evidence of serial correlation in 
averaged time series indices of stock prices in the US market. However, an acknowledged 
error in their analysis which is the reason for their study showed results against the RWH. 
Several researchers have followed the steps of Cowles and Jones to examine market 
efficiency. For instance, Cowles (1944) reports that investment analysts do not beat the 
market. Working (1949) extends this showing that in an ideal future market, it would be 
impossible for any professional forecaster to predict price changes successfully. Later, 
Harry (1959) demonstrates that a random walk will look very much like an actual stock 
series. Meanwhile, Osborne (1959) shows that the logarithm of common-stock prices 
follows Brownian motion, and he also finds evidence of the square root of time rule. He 
explains the independence of consecutive price fluctuations through an economic 
rationale, stating that independent price changes of an individual security are a direct 
result of independent decisions made by investors. Soon after this study, Larson (1960) 
presents the results of an application of a new method of time series analysis noting that 
the distribution of price changes is almost normally distributed for the central 80 percent 
of the data, but there is an excessive number of extreme values. Cowles (1960) revisits 
the results obtained in his earlier study (Cowles and Jones's 1937), correcting an error 
introduced by averaging, but still finds mixed temporal dependence results. However, 




in the original series. Meanwhile, Cootner (1962) reports that the stock market is not a 
random walk, and this conclusion is supported by Osborne (1962) when he investigated 
deviations of stock prices from a simple random walk. His results show that stocks tend 
to be traded in concentrated bursts. Moore’s (1962) study looks at individual stocks and 
he finds insignificant negative serial correlation of the returns but reports a slight positive 
serial correlation for the index. Granger and Morgenstern (1963) perform spectral 
analysis on market prices and find that short-run movements of the series obey the simple 
random walk hypothesis but that long-run movements do not, and they report that 
‘business cycles’ are of little or no importance. It should be noted that most of the above 
studies have examined the efficient market hypothesis using the serial correlation and 
time series analysis. Thus, this project applies the same technique to examine the same 
hypothesis in the Islamic indices.   
The efficient market hypothesis has developed through various studies that have 
captured the attention of researchers, regulators and policy makers over the past five 
decades. A number of these studies have examined the same hypothesis but used different 
methods than the previous ones. For instance, Alexander (1964) states that after 
considering transaction costs, abnormal earnings cannot be achieved using technical 
analysis via filter strategies. He also points out that the S&P industrial does not follow a 
random walk. Steiger’s (1964) examination of non-randomness also concludes that stock 
prices do not follow a random walk. Using the autocorrelation, Run and filter methods to 
daily price from 1956 to 1962, Fama (1965) then examines 30 Dow Jones Industrial 
Average (DJIA) individual stocks. His findings based on autocorrelation tests, show an 
extremely small positive correlation, almost equal to zero, while the Run tests show a 
number of Runs smaller than expected. Hence, Fama concludes that the DJIA is weak-




filters were unprofitable based on buy-and-hold strategies. It is worth noting that Fama 
and Blume (1966) introduced the mechanical trading rules in the stock market.  
Ball and Brown’s (1968) study is valuable because they report that traders are 
unable to make abnormal profit based on earnings announcements because appropriate 
information has previously been incorporated in the stock prices when the announcement 
is made.  It can be seen from the above studies that Run test is an appropriate methodology 
to examine the RWH. Therefore, this research project uses the Run test method to 
examine the RWH in the Islamic indices based on its validation by a number of eminent 
researchers who have examined the efficient market hypothesis in the semi-strong and 
strong forms.  
 Previous studies have also used dividend announcements, takeovers, repurchases 
and share issues to examine the semi-strong form of market efficiency. For instance, 
Fama et al. (1969) are the pioneers of studies and empirical tests that measured the speed 
and precision of price change to new actions and the arrival of information. They applied 
the first ever event study, and their results support the efficient hypothesis in the stock 
market. Hence, Fama (1970) defines an efficient market by stating that a market is said 
to be efficient with respect to an information set if the price ‘fully reflects’ that 
information. He also uses the nature of impact of information asymmetry on stock prices 
as a factor to identify three types of market efficiency. The first type is the Weak-Form 
Efficiency, which is based on the premise that current prices reveal all the information 
that affected the stock price in the past. The second type is the Semi-Strong Efficiency, 
which is established on the premise that prices emulate all information available publicly. 
The third and last type is the Strong-Form Efficiency, which is founded on the principle 
that all the public and private pieces of information available in the market are 




examine whether particular subsets of available information are “fully reflected” by 
prices. It is worth noting here that while Fama (1970) indicates that these studies have 
been broken down according to the type of market efficiency, due to the limitations of a 
DBA thesis, the current research project examines the efficient market hypothesis in the 
weak form only.   
The review of literature shows that earlier findings contradict the results of some 
of the latest studies. In the late 1970s and early 1980s, for example, several researchers 
provided theoretical and empirical evidence that challenge the EMH. Results of these 
studies have found that stock returns are not normally distributed and are partially 
predictable, which is contrary to the EMH predictions. Furthermore, numerous empirical 
studies provide evidence that does not support the RWH in stock returns. For instance, 
Osborne (1977) examines the RWH in terms of market-making and rejects it. Beja (1977) 
reports that the efficiency of a real market is impossible and Dimson (1979) examines the 
problems of risk measurement when shares are subject to infrequent trading. In the same 
year, Shiller (1979) was able to show that the volatility of long-term interest rates is 
greater than the one predicted by expectations. In the same vein, Grossman and Stiglitz 
(1980) state that it is impossible for a market to be perfectly informationally efficient. 
One reason for this is that information is costly and therefore prices cannot perfectly 
reflect the available information. Similarly, LeRoy and Porter (1981) reject market 
efficiency and report that stock markets exhibit ‘excess volatility’. In his targeted study, 
Roll in 1984 could not find support for the EMH when investigating orange juice futures 
prices.  
De Bondt and Thaler (1985) also reported that stock prices do not follow a random 
walk. Other researches including Fama and French (1988) and Lo and MacKinlay (1988) 




by Poterba and Summers (1986) who reject the RWH in the US and international stock 
markets. However, Leroy (1989) states that “since information is random in nature, stock 
price changes follow a Random Walk (RW), which hence proves that they are statistically 
independent”. Using 940 stock splits declarations, Findlay and Williams (2000) report 
that market prices changed properly to the implicit information in a split. 
It is concluded from the above literature review that the results of the previous 
studies on market efficiency, specifically on the weak form, are not stable over time and 
are sensitive to the following factors: (i) time period of study, (ii) index used, (iii) 
methodology used, (iv) country studied and other factors. Consequently, it is imperative 
to expand the current literature by including new indices or new regions when examining 
the RWH. Thus, in this research project, the new Islamic equity indices are used to 
examine the validity of the RWH. On the other hand, other studies incorporate anomalies 
or effects, and they are not limited to: volatility, momentum, overreaction, mean reversion 
and anomalies (Shiller, 1981; Lehmman, 1990; Jegadeesh and Titman, 1993; 1986; 
French, 1980). The scholars find that the evidence is insufficient with the random walk 
hypothesis. Other major studies, for example, e.g., Fama and French (1996), using size 
and January effect, have provided results that contradict the efficient market hypothesis 
in the semi-strong form. Fama (1991) reports that earlier studies support the semi-strong 
form of EMH and he also states that, initially, event studies were used to examine the 
market efficiency in the semi-strong form. 
However, other studies have examined the efficient market hypothesis in the 
strong form. These studies concentrated on two topics: These were whether professional 
investors have profitable information or if insider trading results in abnormal returns. 
Fama (1991; 1970) and Osborne (1962) found that having access to information about 




returns. Scholes (1972) points out that officers or top managers within a corporation may 
have indefinite entree to data about the firm which provides significant trading advantage. 
Fama (1970) and Jaffe (1974) report that insider traders are making abnormal profit. This 
contradicts Jensen’s (1968) study which found that managers of that mutual funds were 
unable to outperform the naive strategy over the period 1955-1964. 
After presenting the early studies on EMH, the researcher now moves forward 
through time to report the major and latest findings on weak-form market efficiency in 
developed, emerging and Islamic equity indices.  
 
3.2. Studies on Weak-Form Market Efficiency  
 Previous studies on market efficiency have included the random walk hypothesis 
(RWH). In this section the researcher presents the findings on RWH in developed, 
emerging and Islamic equity indices, respectively.  
As a test for market efficiency, Fama (1970; 1995) developed the Random Walk 
Hypothesis. According to the RWH, stock prices at any given time reflect the intrinsic 
value of securities indicated by the fact that future prices are independent of past prices. 
The RWH has been validated in several studies since 1970s. Researchers have used 
statistical tools such as serial correlation coefficients and analysis of Run of consecutive 
price changes of the same sign (Fama, 1995). In addition, this validation of the hypothesis 
suggests that unexpected profits cannot be earned through mechanical trading rules and 
technical analysis of past patterns. Fama (1995) states that these profits from traditional 
and simple buy-and-hold investment strategies would be equal to profits earned from 
technical analysis. Thus, if a stock price or an index can satisfy the RWH, it indicates the 
future stock prices cannot be predicted by studying their past prices. This supports the 





Earlier studies on the weak-form of EMH focus on the power of past returns to 
predict future returns. Results show that past data cannot help in forecasting future data 
because current prices incorporate all historical data. Fama (1991) used the predictability 
power of variables such as dividends, firm size and interest rates in testing the RWH. 
After that, several studies were undertaken to examine the validity of the weak-from of 
the market efficiency. Most of these studies focused on developed markets. 
3.2.1. Evidence from Developed Markets  
In this section, the most recognized studies on the weak-form market efficiency 
in the developed markets are presented. The majority of these studies are presented in 
chronological order. 
Empirical studies tested the Efficient Market Hypothesis (EMH) on the premise 
that there is no serial correlation using the null hypothesis. Results show that in the short-
run, a positive correlation in stock returns is the sufficient evidence against market 
efficiency. However, recent studies on autocorrelation in stock returns have shown mean 
reversion in stock prices (Chan et al., 1997). According to Fama and French (1988), 
significant negative serial correlation in long horizon returns is evident in the US. In the 
same vein, Poterba and Summers (1986) found positive serial correlation at short horizons 
and negative serial correlation at long horizons in the US and within 17 other countries. 
Positive autocorrelation shows that there is predictability of returns in the short horizon; 
whereas, negative autocorrelation reflects predictability in the long horizon (Fama, 1991).
 
Tests of market efficiency have used the variance ratio test in contrast to earlier 
empirical examination of the EMH that was mainly based on serial correlation and Run 
tests. Lo and MacKinlay (1988) and Cochrane (1988) were the pioneers of the variance 
ratio test. Using weekly prices from the US market, Lo and MacKinlay (1988) used a 




the basis of their studies, they were unable to accept the Random Walk Hypothesis 
(RWH). Furthermore, they found significant positive serial correlation for weekly and 
monthly holding-period returns, which contradicted the negative serial correlation for the 
longer-horizon period found by Fama and French (1988).   
Fama and French (1988) and Lo and MacKinlay (1988) state that while small 
firms showed behavior against the EMH, large firms confirmed the EMH. In addition, Lo 
and MacKinlay (1988) state that infrequent trading and time varying volatilities cannot 
explain rejection of RWH even though it is the behavior of small stocks that causes 
rejections of the RWH. They also argue that a mean reverting model of asset prices is not 
supported by the rejection of Random Walk (RW) for weekly returns, which is contrary 
to results of Fama and French (1988). Lee (1992) examined the RW process through the 
variance ratio test for the US and 10 industrialized countries, Australia, Belgium, Canada, 
France, Italy, Japan, the Netherlands, Switzerland, the United Kingdom (UK) and 
Germany, using the weekly stock returns. His study indicates that the weekly return series 
of the majority of the countries could be characterized by the RW model. 
On the other hand, Choudhry (1994) examines monthly prices for seven OECD 
countries (the US, the UK, Canada, France, Germany, Japan and Italy) from the period 
1953 to 1989. In his analysis, he used the ADF and KPSS unit root tests and Johansen’s 
cointegration tests. His findings support the weak form market efficiency in those 
countries under study. He also reports that the stock prices in the seven countries contain 
unit root in levels. However, the results show that there is no long-run stationarity among 
the seven stock series.  
In addition, market efficiency is evidenced by the absence of long-run 
multivariate relationships. Chan et al. (1997) test the weak-form and cross-country 




Canada, Denmark, Finland, France, Germany, India, Italy, Japan, the Netherlands, 
Norway, Pakistan, Spain, Sweden, Switzerland, the UK and the US. In their study, the 
researchers apply the Johansen’s cointegration and the Phillips-Peron (PP) unit root tests 
to examine monthly prices from 1962 to 1992. The markets were analyzed individually 
and for the random walk hypothesis. Their findings show that all examined stock markets 
were individually weak-form efficient and only a small number of stock markets showed 
cointegration characterizations.  
Using the Lo and MacKinaly variance ratio test, Huang (1995) investigated the 
random walk hypothesis in nine Asian stock markets.9 He used weekly stock prices from 
the period 1988 to 1992. Results of the study show that Indonesia, Japan and Taiwan 
markets accepted the RWH while the remaining markets rejected it. Furthermore, the VR 
tests showed that the ratio exceeded one in Korea, Malaysia, Hong Kong, Thailand and 
Philippines, implying a positive serial correlation. On the other hand, Korea and Malaysia 
fail to accept the hypothesis for all holding periods while Hong Kong, Singapore and 
Thailand markets fail to accept the hypothesis only when using the heteroskedasticity-
consistent variance ratio estimator.  
 Using daily prices from the UK stock market, Al-Loughani and Chappel (1997) 
test the weak-form of EMH. They apply serial auto-correlation, ADF unit root and BDS 
non-linear tests. The data is obtained from the FTSE 30-share index from 1983 to 1989. 
Findings of the unit root tests report that data is stationary in first differences and non-
stationary in levels, evidencing consistency with the RWH. Yet, the RWH is rejected in 
the FTSE 30 stocks using BDS and serial correlation. Hence, they find that the UK stock 
market does not follow a RW during the sample period and inefficient in the weak form.  
                                                                





Using daily prices from Australia and New Zealand over the period 1975-1992, 
Groenewold (1997) examined the efficient market hypothesis for both the weak and semi-
strong forms. To test the weak form of market efficiency, he applied variance ratio, unit 
root and autocorrelation tests; whereas, cointegration and Granger causality tests were 
used for semi-strong efficiency. The unit root tests show non-stationarity in both indices 
and support the weak-form of the EMH. On the other hand, autocorrelation test shows 
return predictability. However, the RWH was not rejected as per the results of variance 
ratio tests on both markets. Therefore, Groenewold (1997) argues that it cannot be taken 
as evidentiary proof against the random walk hypothesis. In the semi-strong efficiency 
tests, the countries’ indices were not cointegrated and thus proving market efficiency; 
however, results from the Granger causality tests showed that there was no rejection, 
which provides contrary results to the EMH.  
Using daily prices for sixteen developed markets and four emerging markets, 
Worthington and Higgs (2004) examined the weak-form market efficiency over the 
period 1987 to 2003.10 To test the hypothesis, they used the three types of unit root (ADF, 
PP and KPSS), Run and multiple variance ratio tests. Results of the tests show that major 
European developed markets did not reject the RWH. They also show that serial 
correlation and Run tests showed Germany and the Netherlands as weak-form efficient, 
but Ireland, Portugal and the UK were proved efficient by one test or another. As a result, 
Worthington and Higgs (2004) conclude that the remaining markets did not follow the 
RW. The null hypothesis was rejected by the ADF and Phillips-Perron unit root tests in 
all markets under study, while the KPSS unit root tests could not reject the RWH in all 
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countries except the Netherlands, Portugal and Poland. The UK, Germany, Ireland, 
Hungary, Portugal and Sweden did not reject the homoscedasticity and heteroskedasticity 
null hypotheses under the variance test ratio. The homoscedasticity null hypothesis was 
rejected for France, Finland, and Netherlands, while the heteroskedasticity RW was not 
rejected for Norway and Spain. The utmost preventive notion of a RW is observed to be 
in Germany, Ireland, Portugal, Sweden and the UK. The findings also indicate that it is 
impossible to rely on information to predict either future price movements or volatility 
from past data. Some of the requirements of a strict RW were satisfied by France, Finland, 
the Netherlands, Norway and Spain. However, only Hungary among the emerging 
markets satisfied the RW in daily returns.   
Using Daily prices from Hong Kong and Singapore over the period 1992-2000, 
Lima and Tabak (2004) used Lo and MacKinlay’s variance ratio and multiple variance 
ratio tests to examine the RWH. They report that the RWH was not rejected in Hong 
Kong equity markets but was rejected in Singapore markets. Cheung and Coutts (2001) 
also confirm the same results for Hong Kong using the variance ratio method and 3561 
observations of daily closing prices of the Hang Seng Index from January, 1985 to June, 
1997.  
Using daily prices (2005-2010) and variance ratio test, Righi and Ceretta (2011) 
examine the RWH in the US and Latin American stock markets (Brazil, Argentina and 
Mexico). They divide their sample to three sub-periods, consistent to the periods before, 
during and after the sub-prime crisis of 2007-08. Results of the study show that Latin 
markets are weak-form efficient because they do not reject the null hypothesis of RW. 
However, during the period of crisis, the US market rejected the hypothesis. 
As a result, the researcher expands the literature review by reporting the updated 




3.2.2. Evidence from Emerging Stock Markets  
In this section of the literature review the researcher reports the latest studies on 
the weak-form market efficiency in emerging markets.  
Increasing attention is being diverted towards the emerging stock markets by both 
researchers and investors. This is not surprising given the remarkable growth seen in these 
markets during the early nineties. In addition to phenomenal growth, developing markets 
have low correlation with developed markets stocks, and the returns are more predictable 
due to systematic patterns. Harvey (1995) investigates the weak-form market efficiency 
in 19 emerging markets and finds a strong serial correlation in the stock returns which 
causes them more anticipated.11 Over the years, the number of studies that examine the 
weak form market efficiency and the Random Walk Hypothesis (RWH) in emerging 
markets has increased due to liberalization in most of the emerging economies.   
Using daily prices from 1973 to 1978, Laurence (1986) examined the RWH in the 
Malaysian and Singaporean stock markets. To investigate the hypothesis, he applied Run 
and autocorrelation tests. The findings of both tests show that both markets do not follow 
random walk and, thus, not weak-form efficient. However, when Barnes (1986) 
investigated the RWH in the Malaysian markets using six years of data from 30 
companies and six sector indices, he found the Malaysian stock market exhibited a high 
degree of efficiency in the weak-form.   
Using monthly prices from 1974 to 1978, Parkinson (1987) examined the weak-
form efficiency in the Nairobi Stock Exchange (NSE). His results, based on Run tests, 
reject the Random Walk (RW). However, Dickinson and Muragu (1994) support the 
weak form efficiency in the Nairobi Stock Exchange (NSE). They use autocorrelation 
                                                                




and Run tests on weekly prices of the 30 most actively traded stock over the period 1978 
to 1989. Using Lo MacKinlay variance ratio and Run tests, Urrutia (1995) examined the 
RWH in four Latin American markets (Argentina, Brazil, Chile and Mexico). He uses 
monthly prices over the period 1975 to 1991. He shows that the variance ratio tests reject 
the RWH for the four markets while the Run test did not. Thus, Urrutia (1995) follows 
the results of Run test and reports that the four Latin American emerging markets follow 
RW and weak-form efficient.   
Ojah and Karemera (1999) support the findings of Urrutia (1995) where they find 
that the four Latin American emerging markets (Argentina, Brazil, Chile and Mexico) are 
weak-form efficient. To examine the RWH, they use the Lo and MacKinlay’s (1988) 
single variance ratio test, Chow and Denning’s (1993) multiple variance ratio test and 
Run tests on monthly prices from 1987 to 1997. The single variance ratio test results show 
that the selected markets, except Argentina, do not follow a RW. However, the multiple 
variance ratios tests results indicate that all four markets followed a RW. The results of 
Run test reject the RWH for Chile but not for Argentina, Brazil and Mexico. 
Using monthly prices from 15 emerging stock markets, Karemera et al. (1999) 
examined the RWH over the period 1986 to 1987. They use single variance ratio, multiple 
variance ratio and Run tests in their study. They report that 10 out of the 15 markets 
supported the RWH under the multiple variance ratio; whereas, only 5 out of the 15 
countries were consistent with RWH when the US dollar based data was used. On the 
other hand, 10 out of the 15 markets were consistent with the RWH under the multiple 
variance ratios, while 6 out of the 15 supported the RWH under the single variance ratio 
when the local currency data was used. Finally, the results of Run test indicate that the 
hypothesis cannot be rejected for 9 out of the 15 countries. Using daily prices over the 




stock market. He concludes that stock returns in India are not normally distributed and 
average daily returns are different on each day of the week. He also finds that Friday’s 
returns are significantly higher than returns of other days of the week. Thus, he concludes 
that the Indian stock market is inefficient in the weak-from. 
Using monthly prices over the period from 1967 to 1993, Chan et al. (1997) 
examined the RWH in the Taiwanese stock market. Their findings support the RWH and 
the weak form efficient in the Taiwanese market. Using variance ratio test and weekly, 
monthly and yearly prices, Chang and Ting (2000) examined the RWH in the Taiwanese 
market. Their results do not reject the RWH with the monthly, quarterly and yearly 
returns, but rejects it for weekly returns. Their results are similar to the findings of Chan 
et al. (1997).  
Using daily prices from Istanbul Stock Exchange, Antoniou et al. (1997) 
examined the weak-form efficiency over the period 1988 to 1993. They find that the ISE 
is inefficient in the weak form with observed and corrected data for thin trading. They 
use the method of Miller et al. (1994) to adjusted observed data for thinness trading. 
Using unit root and Run test, Tas and Dursonoglu (2005) examined the RWH in the ISE 
over the period 1995 to 2004. Their findings show that the ISE is inefficient in the weak-
form, and this goes along with the results of Antoniou et al. (1997). 
In the Middle East, Butler and Malaikah (1992) examined Kuwaiti and Saudi 
stock markets for weak-form efficiency using autocorrelation tests. They use daily prices 
for the period 1985 to 1989 and report that the weak-form efficient hypothesis is 
supported in Kuwaiti market, while the opposite is true in Saudi stock market. Using 
variance ratio and Run tests, Abraham et al. (2002) examined the RWH in the three Gulf 
Cooperation Council (GCC) markets. These markers are Kuwait, Saudi and Bahraini. 




trading, RWH is rejected for the Kuwaiti market, but not rejected for the Saudi nor the 
Bahraini markets.12 
Hassan et al. (2003) used GARCH-M and EGARCH to examine the RWH in the 
Kuwaiti market. Using daily prices, their results did support the hypothesis and rejected 
the weak-form market efficiency. They identified thin trading of most stocks as one of 
the possible reasons for inefficiency of the Kuwait Stock Exchange. Moustafa (2004) 
examined the weak-form market efficiency in the United Arab Emirates (UAE) from 
2001 to 2003. Using daily prices, he found that the returns are not normally distributed, 
and the UAE stock market is weak-form efficient. Furthermore, he found that the UAE 
market is suffering from infrequent trading. After adjusting weekly data for thin trading, 
Appiah-Kusi and Menyah (2003) investigated the RWH in 11 African stock markets. 
They report that the RWH is supported in Egypt, Kenya, Mauritius, Morocco, and 
Zimbabwe, but not in the other countries. Using weekly data over the period 1989 to 
2003, Akinkugbe (2005) supports the weak and semi-strong forms efficiency in the 
Bostwana stock markets. In his study, he applied Autocorrelation and unit root tests to 
examine the RWH and both tests fail to reject the hypothesis. Using daily, weekly and 
monthly prices over the period 1991 to 1996, Abeysekera (2001) examined the RWH in 
the Colombo Stock Exchange (CSE) in Sri Lanka. He applied autocorrelation, Run and 
unit root tests and found that it is inefficient. The findings show a rejection of the RW 
and no anomalies in stock returns such as the day-of-the-week and month-of-the-year 
effect. Using daily price and Run and autocorrelation tests, Mobarek and Keasey (2002) 
examined the weak-form efficiency in Dhaka stock market in Bangladesh. Their results 
show that the stock market in Bangladesh is not efficient in the weak-form. Using daily, 
weekly and monthly prices from 1990 to 2001, Khaled and Islam (2005) support the 
                                                                




RWH in the Bangladesh stock market. In their study, two sub-periods (period before July, 
1996 and period after March, 1997) and the variance ratio and unit root tests were used. 
They find that the hypothesis of market efficiency could not be overruled for monthly 
data. However, market efficiency is overruled in the case of weekly and daily data for the 
second period, but not. However, the market is found to be inefficient throughout the first 
period of time by Mobarek and Keasey (2002). Khaled and Islam (2005) claim that 
Mobarek and Keasey (2002) utilized the Box-Pierce Q which in the presence of 
heteroskedasticity errors is not a very effective test of autocorrelation.  
Other studies have been carried out in the European emerging markets. For 
example, stock markets in Central European countries such as Poland, the Czech 
Republic and Hungary are studied by Gilmore and McManus (2003) to see if they are 
efficient in the weak-form. They apply the following statistical methods: ARIMA, 
GARCH, unit root, variance ratio and autocorrelation, Johansen and Granger causality. 
The period between July, 1995 and September, 2000 was examined by utilizing 
International Financial Corporation’s (IFC) weekly Investable and Comprehensive 
indices. The results by Gilmore and McManus (2003) reveal that all series are unified of 
order I(1) using the ADF and p-p unit root tests. Using the Ljung-Box Q-statistics, the 
results are likely to be more substantial for the Comprehensive series compared to the 
Investable ones. The reason given is that international and domestic stocks behave 
differently. Moreover, results from Q-statistics also reveal that all the three markers were 
leaning towards lower levels of autocorrelations in returns over time. This was an 
indicator of improvement in efficiency in these markets. The RWH was not rejected by 
variance rations in the assumption of heteroskedasticity for any of the index on any of the 
three markets. However, mixed evidence was shown on the multivariate tests as the 




between these markets; whereas, Granger-causality worked from the exchange in Poland 
to the markets in the Czech Republic and Hungary. They claim that the lack of 
cointegration  throughout this period could be explained by dissimilarities in the methods 
of privatization and economic environments in these three countries. In addition, the 
Granger-causality could be a result of increased foreign investment in the markets of the 
Czech Republic and Hungary, which then could affect the Polish market. Unlike the 
findings from the univariate method, they discover that the RWH can be rejected using 
the model comparison approach in these markets. Therefore, the end result is that weak-
form efficiency cannot be applied in these three markets. The model comparison method 
states that if share prices show a RW, then other models should not out-predict the RW 
(NAÏVE) model (Gilmore and McManus, 2003).  
Utilizing the variance ratio tests and weekly data, Smith and Ryo (2003) examined 
the RWH in five European emerging markets (Poland, Portugal, Greece, Hungary and 
Turkey) over the period 1991 to 1998. Their results show that all markets in study do not 
follow a RW except the Istanbul stock market in Turkey. The reason given for this is that 
Istanbul stock market is relatively more liquid and larger than the other four markets. For 
the period of 1995 to 2001, Abrosimova et al. (2005) examined the RW hypothesis 
utilizing daily, weekly and monthly Russian Trading System (RTS) index time series in 
the RSM. In their study, the null hypothesis of the RW is tested using variance ratio tests, 
autocorrelation and unit root together with the model-comparison approach. The results 
of unit root tests (ADF and p-p) reveal stationary difference in the RTS index series. The 
null hypothesis of the RW is accepted for the monthly data, but rejected for the daily and 
weekly data based on results from autocorrelation and variance ratio tests. The null 
hypothesis of RW cannot be rejected for monthly data due to the assumption of 




using ARIMA and GARCH models for the daily and weekly data. Abrosimova et al. 
(2005) discover that not a single analyzed model outperforms the others. They conclude 
that the Russian stock market is consistent with the RWH.  
Using Variance ratio tests with bootstrap, Kim (2006) examines the RWH (or 
martingale) in stock prices of Asian countries. Some of the countries are from well 
developed markets, such as Hong Kong and Japan, and some are from emerging markets, 
such as Korea, Taiwan and Thailand. His methods are more powerful than the 
conventional variance ratio tests of Lo and Mackinlay (1988; 1989). Kim (2006) reports 
that the stock prices of Hong Kong, Japan and Korea follow the martingale, which 
indicates that their stock prices are consistent with the random walk hypothesis and are 
efficient in the weak form. 
Using weekly prices from 1988 to 2002, Hassan et al. (2006) examine the weak-
form efficiency for seven European emerging stock markets (Greece, Slovakia, Turkey, 
the Czech Republic, Poland, Russia and Hungary). They apply variance ratio, Run and 
Ljung-Box Q-statistic tests. Their results show that other than Greece, Slovakia and 
Turkey, the markets of the Czech Republic, Poland, Russia and Hungary are 
unpredictable. Although the major empirical studies show sufficient relationship between 
RWH and markets to be at least weak-form efficient, the results cannot be generalized 
for all the major markets. However, early evidence has shown a weak relationship, and a 
similar relationship can also be demonstrated for emerging stock markets.  
Conclusions from emerging market has shown contradictory results. The mixed 
results are not unexpected as the emerging stock markets are expected to behave in a 
relatively more inefficient manner compared to the developed major stock markets. 
Emerging markets differ significantly from developed countries. Emerging markets are 




weak financial infrastructure compared to developed markets which have a relatively high 
liquidity, stronger market trading depth and more transparent availability of information. 
Although these obvious differences exist in emerging and developed markets, some of 
the emerging markets are not as inefficient as the others.  
Research has shown some large and small stock markets maybe strongly weak-
form efficient. Recently, researchers have been more interested in observing the emerging 
markets and RWH, particularly the Islamic equity markets. Abedini (2009) tested the 
Kuala Lumpur Stock Exchange (KLSE) for Weak-Form Efficiency on stocks dated from 
January, 2006 to June, 2008 using the daily index. Multiple tests such as Run tests, 
autocorrelation, variance ratio and the Augmented Dickey-Fuller Tests, which are 
acclaimed forms of testing, were used in the study. The results show that the KLSE was 
weak-form efficient according to autocorrelation function test but inefficient according 
to Run test and Augmented Dickey-Fuller. The Karachi Stock Exchange (KSE) was 
tested for similar evidence of weak-form efficiency by Hassan et al. (2007) using 
Augmented Dickey-Fuller Test, the Phillips-Peron Test, Unit Roots Tests and Multiple 
Variance Ratio Test on daily, weekly and monthly returns for equity. The results show 
no evidence of weak-form efficiency which is a characteristic of underdeveloped market 
with factors such as market fragmentation and information asymmetry influencing the 
ability to develop. 
Emerging markets are bound to be more inefficient or efficient in the weak-form 
as they have not yet reached the level of sophistication and organization in terms of 
structure and investor behavior. However, developed markets can also be expected to act 
in an inefficient manner because even though if everyone believed that the market was 




to make better investment decision would decline which would eventually make the 
market inefficient. Thus, markets cannot be fully classified as inefficient or efficient.  
Secondary stock price data from National Stock Exchange of India was studied 
by Nayak (2008) using Run tests to study the nature of price patterns. The results show 
that 69% of the stocks followed a RWH. Furthermore, the study was conducted at a 
sectoral level in Fast-moving Consumer Goods (FMCG), infrastructure, automobile and 
banking industry observing RWH. The results indicate that the RWH was accepted at the 
sectoral level as the null hypothesis was validated for most of the participants in the 
sector. There were a few exceptions of companies whose stock price performance was 
influenced by historical performance. 
Compared to focusing the studies on weak-form efficiency in Islamic equity 
markets, Hussain et al. (2010) studied the Malaysian Stock Exchange market on Semi-
Strong-Form Efficient. They sampled 120 companies along with KLSE composite index 
in the time frame from January 1st 2006 to November 30th 2006, studying the effects of 
corporate earnings and dividends. The study was conducted on the movement of 
composite indices and stock prices for a month around the date on which the final 
dividends and earnings were announced. The results show that stock prices adjust 
efficiently to earnings, and dividend announcement indicating the Malaysian Stock 
Exchange was relatively more efficient, showing signs of semi-strong-form efficiency.  
Murugrsu et al. (2009) also studied the Malaysian Stock Exchange to examine the 
efficiency of Initial Public Offering (IPO), given the underpriced and discount rate at 
which the IPO session is issued compared to the true value. The study covered the Bursa 
Malaysia listing between 1999 and 2004, including the valuations for these listings. The 
results indicate that companies issuing IPOs did not sell their IPOs at a discount rate to 




available and accessible to investors from the issuing company. This further led to the 
conclusion that selling IPOs at a discount rate is not an indicator of inefficiency but rather 
the risks and errors associated in the price valuation methods. 
Majid and Yusof (2009) examined the market efficiency in the Kuala Lumpur 
Market. They examined the impact of information on macroeconomic variables. Using 
time series analysis and the variance ratio test approach to test for co-integration of the 
short and long term effects of the macro-economic variables and Malaysian stocks after 
the financial crisis in 1997, the results show that a movement in the interest rate 
domestically or internationally affected the purchase of Muslim investors on Shari’ah 
compliant stock. This in turn led to a price pressure on stocks, indicating weak-form 
efficiency in the market. 
Simultaneously, Abdul-Rahim et al. (2009) analyzed the impact of information 
transmission at two different levels, at the price level and at the volatility level, on 
emerging Islamic market. The study was conducted in two markets – Malaysia and 
Indonesia. The Malaysian Index incorporated 518 companies and was initiated on April 
9th, 1999 while the Jakarta Market included 30 companies. The researchers used 
Autoregressive Conditional heteroskedasticity (GARCH) model, Glosten, Jagannathan 
and Runkle-GARCH (GJR-GARCH) model to analyze the daily returns of both indices 
and to obtain an estimation of mean and variance in the equation developed for the two 
markets. The study show a transmission of information at both return and volatility levels, 
indicating a more sophisticated and developed Malaysian market compared to the 
Indonesian market. The research concluded that the Malaysian market was the main 
source of information for the Indonesian market, leading to price fluctuations. However, 




overall results were inclusive as the influence on volatility in both markets was neutral 
with good or bad news. 
Researchers interested in examining the weak-form market efficiency and the 
studies in the literature, mainly in the emerging markets, are countless. For instance, 
Haque, et al. (2011) report that stock prices in Pakistani stock market is not supported by 
Random Weak Hypothesis. The denial of the RWH suggests that the Pakistani stock 
prices do not follow RW hypothesis and are not Weak-Form Efficient. They use 
autocorrelation test, (ADF, PP and KPSS) unit root tests, Run tests and variance ratio 
tests. Oskooe (2011) used nonlinear Fourier unit root tests to examine the RWH in the 
Iranian stock market. He finds that stock prices index follow random walk theory and is 
efficient in weak-form. Gimba (2011) finds that the Nigerian stock market is inefficient 
in the weak-form and anomalies in stock returns could be existent. In the same vien, 
Afego (2012) rejects the RWH in the Nigerian stock market. On the other hand, Ajoa et 
al. (2012) find that the Nigerian stock market is efficient in the weak-form. Nikita and 
Soekarno (2012) used daily closing prices (2008 – 2011) to examine the RWH in the 
Indonesian stock market and reject the RWH. Chiwira and Muyambri (2012) examined 
the weak-form efficiency for the Botswana stock exchange (BSE) from 2004 to 2008. 
They conclude that BSE is inefficient at the weak-form, and there is need for a number 
of adjustments to its efficiency.   
Using unit, Run and variance ratio tests on daily prices, Al-Jafar and 
Abdulkadhim (2012) examined the RWH in the Bahraini stock market from 2003 to 2010. 
Their results do not support the RWH, and the efficiency in the weak form is rejected in 
the Bahraini stock market, signifying that stock prices do not completely reflect the 
historical information and that investors will benefit from abnormal profits by relying on 




weak-form efficiency in the Syrian equity market. Her results indicate that the stock 
prices in the Syrian equity market are not consistent with the RWH, and hence the 
efficiency in the weak-form market is rejected.  
Researchers recently re-visited the theory of the Random Walk Hypothesis in the 
Asian African, and some European equity markets. For instance, Patel et al. (2012) 
examined the weak-form of market efficiency in four major Asian stock markets (India, 
Hong Kong, Japan and China). Using daily prices from January, 2001 to March, 2011 
and over three sub-periods, they found that the Bombay stock exchange (BSE) and the 
Japanese Nikkei are inefficient in the weak-form; whereas, Hong Kong and Shanghai 
stock exchanges hold weak-form of efficiency. Salam (2013) tested the RWH for the 
Dhaka stock market from 2004 to 2012. The results reveal that daily returns of Dhaka 
stock market are not weak-form efficient and strongly reject the null hypothesis. 
However, the Run test of monthly returns of Dhaka stock market fails to reject the null 
hypothesis and shows efficient at weak-form.  
Rabbani et al. (2013) investigated the weak-form market efficiency hypothesis on 
an emerging stock market Karachi stock exchange in Pakistan. Using daily prices from 
January, 1999 to December, 2010 of KSE 100 Index and four sub-periods, they report 
that the RW and weak-form efficiency are rejected over the entire period. However, the 
study reports that the findings of the Run test show that the stock prices are consistent 
with the RWH over the two sup-periods 1999-2001 and 2005-2007. Rabbani et al. (2013) 
conclude that Pakistani stock market is inefficient. Moreover, using daily, weekly and 
monthly prices, Nawaz et al. (2013) tested the weak form market efficiency in the 
Pakistani stock market over the period from 1998 to 2012. They report that, using daily 




using monthly prices. They report that the Pakistani market is not efficient using daily 
and weekly prices.   
On the other hand, several recent studies on African stock markets have examined 
the random walk hypothesis. For example, McKerrow (2013) examined the random walk 
model of the frontier markets of Botswana, Cote d’Ivoire, Ghana, Mauritius and Namibia. 
The Run test and the multiple variance ratio test results demonstrate varying levels of 
efficiency when compared with the conclusions reached by existing studies. Ogege and 
Mojekwu (2013) investigated the random walk hypothesis in the Nigerian stock market 
from 1985 to 2010. Using monthly prices, they show that investors can use past data to 
predict the future prices of the market, which symbolizes inefficiency. Moreover, Nwosu 
et al. (2013) examined the random walk in four African stock markets and the S&P500. 
They report that the African stock markets under study are inconsistent with the RWH, 
and hence inefficient in the weak form. They note that their results contradict the findings 
in developed markets. In addition, they report that African stock markets have higher 
average returns and volatility than developed stock markets. Using weekly prices, 
Ayentimi et al. (2013) examined the stock market efficiency of the Ghana stock exchange 
(GSE) from 2007 to 2012. The results show that the weekly market returns do not follow 
the normal distribution and are inefficient.  
Other recent studies that examine the RWH in developed and emerging markets 
are to mention but few: Turkey, Finland, Sweden, the USA, Russia and Poland. For 
instance, Kapusuzoglu (2013) tested the RWH on the Istanbul Stock Exchange (ISE). 
Using daily prices from 1996 to 2012, he finds that the ISE is inefficient in the weak form.   
Using daily prices from 2003 to 2012, Shaker (2013) investigated the weak form 
efficiency of the Finnish and Swedish stock markets. To examine the RWH, he used 




daily prices and returns do not follow random walks in any of the two countries. This 
implies that both the Finnish and Swedish stock markets are not weak form efficient. 
Using daily prices from 2008 to 2011, Khrapko (2013) examined the RWH in the 
Ukrainian, USA, Russia and Poland stock markets. He finds that the tests of the random 
walk provide ambiguous results.  
Several recent studies examined the weak form market efficiency. For example, 
using daily prices, Das (2014) examined the RWH in the Indian stock market. He 
specifically examined the market efficiency in three parts with respect to the global melt 
down held in mid-2007. In his study, the Augmented Dickey-Fuller unit root test and 
Variance Ratio test were applied for testing the market efficiency. The empirical findings 
suggest that although the stock returns are inefficient in both the pre-crisis and crisis 
periods, it is more inefficient in the crisis period and tends to be efficient in the post-crisis 
period. Baht et al. (2014) also compared the efficiency of the stock markets in India and 
Pakistan from 2003 to 2013. They rejected the null hypothesis of the stock markets of 
India and Pakistan being efficient in the weak form. Akber and Muhammad (2014) 
examined the RWH in the Karachi stock exchange from 1992 to 2013. They report that 
the KSE 100 Index is not supported by the RWH, but they notice that efficiency has 
improved during the last four years. On the other hand, they observed that stocks from 
the Pakistani 30 index are more efficient than the stock from 100 index. Similarly, Sania 
and Rizwan (2014) find that the Pakistani stock market is inefficient in the weak form. 
Moreover, Shafi (2014) supports the previous findings in the Indian market where the 
Indian stock market is efficient. Using daily prices from 1997 to 2012, Chaibi (2014) 
examined the weak form efficiency in Hong Kong stock market. The results of unit root, 
autocorrelation and the variance ratio tests reject the efficiency in the weak form in the 




developed markets. For instance, Konak and Seker (2014) examined the RWH in the 
FTSE 100 from 2001 to 2009. Using ADF and PP unit root, their results support the weak 
form efficiency in the FTSE 100. The weak form efficiency is more evident in the 
developed market, such as the FTSE 100. 
Recently, using monthly data over 19 years, Mishra et al. (2015) investigated the 
weak-form market efficiency in the Indian stock market. They used data from six indices 
from the National Stock Exchange (NSE) and the Bombay Stock Exchange (BSE). They 
implemented unit root tests to examine the hypothesis. They could not reject the null 
based on unit root tests that allow for two structural breaks alone, but they rejected it after 
accounting simultaneously for heteroskedasticity and structural breaks. Mishra et al. 
(2015) conclude that the stock indices are mean reverting. They recommend that when 
testing for RWH, researchers should consider heteroskedasticity with high frequency 
financial data. Obayagbona and Igbinsoa (2015) report that the emerging Nigerian stock 
market is not efficient in the weak form. They recommend that policy makers and 
regulatory authorities should enact and implement policy measures and put in place 
necessary market structures that would promote the efficiency of the Nigerian Stock 
Market. Using correlation, unit root, Johansen co-integration and Granger causality tests, 
Nalin and Guler (2015) examined the RWH for the BRIC countries and Turkey over the 
period 1997 to 2013. Their findings support the RWH; therefore, the market is efficient 
using monthly prices. Furthermore, the long-Run relationship between China and India 
and China and Turkey is existent using Granger causality and Johansen co-integration 
tests.   
The researcher observes from the above literature review that most of the studies 
are focused on conventional equity markets. Thus, to relate the previous studies to this 




3.2.3. Studies on Islamic Equity Indices 
In the previous sections, the researcher presents the latest findings on market 
efficiency in the weak form in the developed and emerging conventional stock markets. 
Therefore, to fill the gap in the literature this thesis discusses most of the studies on 
Islamic equity indices such as, performance, behavior and efficiency.  The below review 
is presented in chronological order. 
Contrasting the previous studies on conventional equity markets, not as much of 
attention is being given to its Islamic counterpart. Few researchers examined the behavior 
of Islamic equity Indices. Hassan (2000) used monthly data for the Dow Jones Index 
Market (DJIM) from January, 1996 to December, 2000. He found that returns were 
normally distributed and efficient, no calendar anomalies existed and a positive 
relationship existed between conditional volatility and DJIM equity index returns. During 
the period of 1992 to 2000, Muhammad (2002) reports that conventional and Islamic 
indices behave similarly. He investigated the following indices: the Kuala Lumpur Stock 
Exchange (KLSE) composite index, KLSE Shari’ah index (KLSI) and the Rashid 
Hussain Berhad Islamic (RHBI) index. 
Hussein et al. (2005) find that the application of ethical screens has no adverse 
impact on the performance of the FTSE Global Islamic Index. They also note that Islamic 
index and FTSE All-World index have risk-adjusted performance over the entire period. 
They observe that during a bull market, Islamic index outperforms conventional indicia, 
but the opposite is true when a bear market is experienced. Furthermore, the behavior of 
risk and return of the Dow Jones Islamic Market Index (DJIMI) was investigated by 
Hakim and Rashidian (2004). They also examined the co-integration between the DJIMI 




  The criteria for Islamic stock screening was investigated by Abdul Rahman et 
al. (2010). Their study compares between the Kuala Lumpur Stock Exchange Shari'ah 
Index (KLSESI) and the Dow Jones Islamic Market Index (DJIM). Abdul Rahman et al. 
(2010) report that micro-factors; for example, limited amount of capital resources, as 
faced by Malaysian companies, are the main reasons for the differences among Islamic 
Indices. The indices are not the same among countries due to the Shari'ah supervisory 
board. It is the only board that defines and specifies the guidelines or principles to be 
adopted by each index. Hence, effort should be made by regulators to ensure that different 
criteria used are harmonized. Abdul Rahim et al. (2009) explore the correlation between 
Kuala Lumpur Syariah and Jakarta Islamic Indices alongside the transmission of 
information (at return and volatility level). The data used comprises daily returns from 
July 4th, 2000 to December 29th, 2006 and was tested using the bivariate VAR GJR-
GARCH model. Results of the study show that both Islamic indices evidenced significant 
unidirectional return and volatility transmissions. However, no asymmetric effect in 
volatility is evidenced in both markets. Nonetheless, volatility is highly persistent and 
mean-reverting in each market. Low correlation between the two Islamic stock markets 
is also evident in the findings.  
Over the period 1999 to 2008, Girard and Hassan (2008) compared Islamic and 
non-Islamic indices in terms of performance. Given market size, momentum and global 
factors, they note that no difference between the two indices is insignificant. They also 
report that “Islamic indices are growth and small-cap oriented while conventional indices 
are relatively more value and mid-cap focused”. However, the difference in performance 





Using autoregressive model approach to cointegration, Shabri and Yusof (2009) 
explored the Malaysian Islamic stock market behavior and the influence of 
macroeconomic variables on this market post the financial crisis in 1997. They report that 
“in order to stabilize the Islamic stock market and to encourage more capital flows into 
the market, the government should focus on real effective exchange rate, money supply, 
Treasury bill rate and federal fund rate”. Lastly, in an examination of the semi-strong 
form efficiency of Jakarta Islamic Index (JII) in Indonesia, Ardiansyah and Qoyum 
(2011) find that the JII is inefficient. 
The results of recent studies on Islamic equity funds (IEFs) and Islamic stock 
indices covering different markets around the world are inconclusive thus justifying the 
need for further research. Using 265 mutual funds, Hoepner et al. (2011) report that the 
performance of mutual fund for countries with a Muslim majority is better than the 
performance of mutual funds for countries where Muslims are a minority. Furthermore, 
Al-Khazali et al. (2014) investigate the performance of 18 indices (nine Islamic and nine 
non-Islamic) over the period 1996-2012 and over three sub-periods (1996-2000, 2001-
2006 and 2007-2012). They report that most of the non-Islamic indices perform better 
than Islamic indices over the first two sub-periods. However, their results show that the 
performance of Islamic indices is better than the performance of non-Islamic indices 
during the world financial crisis 2008-2009. This indicates that Islamic investing offers 
higher returns or lower risk than conventional investing during economic disasters. 
Moreover, Ho et al. (2014) show that during financial crises, the performance of Islamic 
indices is superior to the performance of non-Islamic indices. They attribute this to low 
debt level in Islamic investing. Using 12 Islamic equity indices over the period from 2002 
to 2012, Ashraf and Mohammad (2014) report that Islamic indices have lower volatility 




of Islamic indices is low relatively to conventional indices. Nainggolan (2011) concurs 
that IEFs have lower performance than the conventional ones. In contrast, Abdelsalam et 
al. (2013) find that Islamic funds and non-Islamic funds have similar performance. 
Using variance ratio and cointegration tests, El-Khamlichi et al. (2014) analyzed 
four pairs of Islamic and non-Islamic indices covering the most important index families 
(Dow Jones, FTSE, Standard & Poor’s and Morgan Stanley). They use daily prices to 
examine the RWH and their potential for diversification in comparison with the 
conventional benchmarks. The study periods ended on March 9th 2011 for the four 
indices, but began on December 31st 1998, October 29th 2007, January 2nd 2007 and 
January 1st 2008to March 9th 2001 for Dow Jones, FTSE, Standard & Poor’s and Morgan 
Stanley, respectively. El-Khamlichi et al. (2014) report that Islamic indices have the same 
level of (in) efficiency as conventional ones. Moreover, the Islamic indices have no co-
integrating relations with their respective benchmarks, which suggests the existence of 
long-run diversification opportunities. Using daily prices from 1997 to 2012 and over 
four sub-periods for 18 indices (Islamic and non-Islamic), Al-Khazali et al. (2015) 
investigated the market efficiency in the weak form by testing the RWH and MDH 
(martingale difference hypothesis).13 They find that Islamic stock indices are less efficient 
in earlier sub-periods than non-Islamic indices, but they seem to become more efficient 
as their popularity rises. In addition, Jawadi et al. (2015) examined the RWH for three 
major Islamic stock markets (world, emerging and developed) over the period 2002–
2012. They find that developed Islamic indices are more efficient than Islamic indices in 
the emerging region in the short-run and long-run. They also highlight that Developed 
Islamic index offer moderate risk for investors. Lastly, Lean et al. (2015) examined 
                                                                
13 These indices are: “Asia-Pacific, Canadian, Developed Country, Emerging, European, Global, 




whether the market for Islamic stocks is efficient and whether Islamic indices perform 
better than the market benchmark, after adjusting for volatility. To test the Efficient 
Market Hypothesis (EMH) they apply a series of unit root tests, including unit root tests 
that accommodate structural breaks and heteroskedasticity, to the Dow Jones Islamic 
Market Index (DJIMI) family of Islamic indices and the Dow Jones Industrial Average 
(DJIA), which we use as the market benchmark. They found that the EMH is supported 
for most of the Islamic indices. However, depending on the decision rule for choosing 
between unit root tests, between one and five Islamic indices were found to be mean 
reverting. They also found that the EMH is supported for the market benchmark. Based 
on the annualized Sharpe ratio for Islamic indices, they concluded that Islamic indices do 
not outperform the market benchmark after adjusting for risk. 
Since the current study was initiated in 2012, there were no studies related to the 
efficiency in Islamic stock indices except Hassan’s (2000) study. To the best of my 
knowledge, the first unpublished work was done by Hassan (2000) who investigated this 
issue in one Islamic Index over the period of 1996 to 2000.14 He finds that Dow Jones 
Global Islamic index is more efficient than its conventional counterpart. However, the 
recent impressive growth in this sector has now attracted more attention as illustrated by 
recent studies (e.g., El-Kamachili et al., 2014; Jawadi et al., 2015; Al-Khazali et al., 2015) 
on market efficiency in Islamic indices.15 These studies report mixed results, and the 
empirical findings are limited. Hence, this thesis extends the current literature on market 
efficiency in general and contributes to the literature on Islamic investing in particular. It 
differs from previous studies in at least three main areas: time periods covered, 
methodology and indices used.  
                                                                
14 This paper was presented at the Fifth Harvard University Forum on Islamic Finance in 2000. 
15 While was working on this thesis, I published, with co-authors (Al-Khazali and Leduc, 2015), a 




Although Hassan’s (2000) study supports the weak form market efficiency over 
the period of 1996-2000, his findings are limited because of using monthly prices (60 
observations) for only one Islamic stock index. He also used the parametric tests 
(autocorrelation and Lo & MacKinlay variance test) to examine the hypothesis. While in 
this thesis, daily prices for four Islamic Indices (Asia/Pacific, Developed, Emerging and 
Global) from January, 1996 to December, 2012 and over three sub-periods (1996-2000, 
2001-2006 and 2007-2012) are used. Examining the RWH over different periods gives 
the advantage of understanding more the volatility and the behavior of historical data over 
different periods, and the randomness is changeable over these sub-periods (Borges, 
2009). Further, the researcher particularly interested in these periods to separate the effect 
of the Asian crisis (1997-1998) and the world financial crisis (2007-2008), which may 
have influenced the Asian/Pacific Islamic Index and other Islamic Indices. These periods 
have not been covered by previous studies except period 1 in Dow Jones Islamic Index 
that was covered by Hassan (2000), since the other periods are more recent. In general, 
using more data in the study provides more accurate and robust results than using less 
data. In addition to using parametric tests, non-parametric methods (Run test and Wright 
variance ratio test) are applied to examine the proposed hypotheses. In nutshell, this thesis 
differs from Hassan’s (2000) working paper in the following points: First, this thesis uses 
four Dow Jones Islamic indices, while Hassan uses one index. Second, it uses more 
advanced methodology (variance ratio test based on ranks and signs) than Hassan’s study. 
Third, it uses data over the period 1996 to 2012 and over three sub-periods (1996-2000, 
2001 and 2007-2012) while Hassan’s study uses date over the period of 1996-2000 only. 
Fourth, this thesis examines the impact of country allocation in each index on market 
efficiency while Hassan’s study did not. Fifth, it examines the impact of the period of 




researchers show that Wright's (2000) variance ratio test is more powerful than Lo and 
MacKinlay's variance ratio tests when the sample size is small and when data is non-
normal.  
On the other hand, when El-Khamlichi et al. (2014) examined the RWH, they 
used Lo and MacKinaly's conventional variance ratio test. Moreover, they used daily 
prices for four global Islamic indices, where three indices have very short periods (five 
and four years) while the fourth one has 16 years. Furthermore, they did not examine sub-
periods. The advantages of this study over theirs are: (a) using Wright’s variance ratio 
tests and Run test which are considerably stronger as discussed earlier, (b) longer time 
periods and testing efficiency over three sub-periods as well and (c) examining the 
hypothesis for four Islamic indices, global as well as regional indices. Furthermore, the 
study of Jawadi et al. (2015) differs from this thesis in the following aspects: (a) their 
study covers the period from January, 2002 to December, 2012, (b) they used times series 
analysis to examine the hypothesis and (c) they used data from three Islamic indices 
(Developed, Emerging and World). The last study is by Al-Khazali et al. (2015) who 
used daily prices for nine Islamic and conventional indices to examine the same issue 
over the period 1997 to 2012 and over four sub-periods. The main differences between 
their study and this thesis are: (a) the methodology used, (b) different sub-periods covered 
and (c) different Islamic indices used. On balance, the findings of this thesis contradict 
previous results of studies by Hassan (2000), El-Khamlichi (2014) and Jawadi et al. 
(2015), but go along with the findings of Al-Khazali et al. (2015).  
After reporting the major studies on market efficiency in conventional and Islamic 






3.3. Lessons from the Literature   
Based on the above literature review on market efficiency, several lessons are 
concluded. Some of these lessons are: first, the growth and innovation of the Islamic 
finance industry has been expanding over the last decade. Researchers and practitioners 
also report that the Islamic finance industry will continue to achieve remarkable growth 
rates in the world financial market.16 Indeed, it is expected to surpass USD 2.4 trillion in 
2015 and expand further to above USD 4.00 trillion by 2020 (MIFC, 2014). Al-Khazali 
et al. (2014) also assert that the demand for Islamic assets is growing at a great speed. 
Several investors at all levels from Muslim and non-Muslim countries have an interest in 
investing in stocks that are consistent with the Islamic rules (i.e. Sharia’h). Second, it is 
noted that after the world financial crisis, more attention has been paid to the Islamic 
finance industry. However, research on the behavior of Islamic equity markets is still 
relatively scarce when compared to research on conventional markets. The literature 
review has also highlighted a lack of studies on Islamic indices; such as those that deal 
with market efficiency, anomalies, risk and return and ultimately volatility. Third, almost 
all previous studies focus on testing the Random Walk Hypothesis (RWH) in 
conventional indices for developed, developing and emerging countries.  
In fact, there is almost no evidence within the literature review of the weak-form 
market efficiency in Islamic equity markets with the exception of Hassan's (2000) study. 
Moreover, to examine validity of a hypothesis, it is essential to test it using different types 
of data, markets, indices and time periods. This important because although the weak-
form market efficiency has been examined over most of the world’s equity markets, the 
results differ from one study to another due to differences in the methodologies used, 
frequency of data and period of study. In addition, new equity indices such as the Dow 
                                                                




Jones Islamic Index have not been tested for the Random Walk (RW) at all, and this is 
the research gap that this study seeks to address.  
Finally, the degree to which stock prices adjust quickly and reflect all available 
information is studied and examined in depth in most of the previous studies that have 
dealt with market efficiency in capital market theory. Previous studies show that stock 
market efficiency has implications for investment policy, market makers, investors, and 
regulators. Moreover, searching for a miss-priced asset will be a waste of time if the 
equity market in question is efficient. Therefore, there will be no undervalue or overvalue 
stock when the stock market is efficient, and the value of the stock should be at 
equilibrium.  
These factors support the need for research into the Dow Jones Islamic indices 
using a variety research tests and techniques. These different tests and methodologies are 
presented in Chapter 4.  
3.4. Summary of Literature Review 
Tables 1, 2 and 3 below present the most recognized research about market efficiency 
and Islamic indices. 
Table 1: Evidence from Developed Markets 
No. Authors Methodology used Study 
Period 
Markets 
1 Granger and 
Morgenstern 
(1963) 
spectral analysis  USA 
2 Alexander (1964) Technical analysis  USA 
3 Steiger  (1964) Serial correlation and 
moving average 
 USA 
4 Fama (1965) autocorrelation, run 
test and filter 
1956-62 USA 
5 Fama and Blume 
(1966) 
Buy and hold  USA 
6 Ball and Brown’s 
(1968) 
Abnormal returns  USA 






8 Shiller (1979) autocorrelation, run 
test 
 USA 
9 Grossman and 
Stiglitz (1980) 
run test  USA 





11 De Bondt and 
Thaler (1985) 
Run test  USA 
12 Fama & French 
(1988) 
Brownian motion  USA 
13 Poterba and 
Summers (1986)  
Run test 1970-84 USA & International 
markets 
14 Lo & Mackinlay 
(1988) 
Variance Estimator 1962-85 USA  
15 Lee (1992) Variance Ratio  1967-
1988 
US and 10 Industrial 
Countries 





7 OECD countries 









10 Asian Countries 
19 Al-Loughani and 
Chappel (1997) 
Serial Correlation, 







ADF, PP, VR, 
Autocorrelation, 
Cointegration & 
Granger Causality                                                                                                                                                           
1975-
1992 
Australia and New 
Zealand  
21 Worthington and 
Higgs (2004) 
Autocorrelation, ADF, 





22 Lima and Tabak 
(2004)  
Single and multiple VR 1992-
2000 
HK & Singapore 
23 Cheung and 




















Table 2: Evidence from Emerging Markets 





1 Laurence (1986) Runs Test & 
Autocorrelation 
1973-1978 KLSE and 
SES 
2 Barnes (1986) Runs Test & 
Autocorrelation 
1973-1979 KLSE 




4 Dickinson and Muragu 
(1994)  
Autocorrelation 











6 Ojah and Karemera (1999)  Single and 
Multiple VR & 
Runs Test 





7 Karemera et al (1999)  Single and 





8 Chan et al (1997) VR 1967-1993 Taiwan  
9 Chang and Ting (2000)  VR 1967-1993 Taiwan  
10 Antoniou et al (1997)  Miller et al (1994) 
to both unadjusted 












12 Butler and Malaikah (1992) Autocorrelation 
tests  
1985-1989 Kuwaiti and 
Saudi 
Arabian 










14 Hassan et al (2003)  GARCH-M and 
EGARCH  
  Kuwaiti    
15 Moustafa (2004) Runs Test 2001-2003 UAE 
16 Buguk and Brorsen (2003)  ADF, GPH 
fractional 
integration, VR 
and Wright test 
 1985-1999 Istanbul  





 1995-2006 MENA 
stock 
markets 
18 Appiah-Kusi and Menyah 
(2003) 
 VAR and unit 
root 
  11 African 
stock 
markets  
19 Akinkugbe (2005)  Autocorrelation, 
ADF and PP 
1989-2003  Botswana 
stock 
markets 






21 Abeysekera (2001)  Serial Correlation, 
Runs Test & unit 




(CSE) in Sri 
Lanka 
22 Mobarek and Keasey (2002) Autocorrelation & 
































26 Abrosimova et al (2005)  VR, 
Autocorrelation & 
Unit Root 
 1992-2003 Russian 
Trading 
System 
27 Kim (2006) "Asian Market" New variance 
ratio test which is 





built on the wild 
bootstrap method 




28  Hassan et al (2006)  Autocorrelation, 









29 Nguyen and Fontaine 
(2006)  
 VAR and unit 
root 









30 Abedini (2009)  Runs Tests, 
Autocorrelation, 





31 Hassan et al (2007)  ADF, PP, 
Multiple VR                                                                                                                                                                                                                                                                             
  Karachi 
Stock
Exchange  





33 Haque, et. al. (2011)  Autocorrelation 
test, ADF, PP, 
KPSS, runs tests, 
and VR 
 1994-2009 Pakistani 
stock 
market 
34 Oskooe (2011)  Nonlinear Fourier 
unit root tests 
 1999-2009 Iran stock 
market 
35 Gimba (2011)   Unit root, run 
test, VAR 
 1994-2009 Nigerian 
stock 
market  
36 Afego (2012)   VAR  1990-2010 Nigerian 
stock 
market  
37 Ajoa, et. al. (2012)   Autocorrelation, 
run test, unit root, 
VAR 






38 Nikita and Soekarno (2012)  VAR, unit root 2008-2011 Indonesian 
stock 
market 
39 Chiwira and Muyambri 
(2012)  




40 Al-Jafar and Abdulkadhim 
(2012 
Unit Root, Runs 
Test and VR 
2003-2010 Bahrain 
Stock 








43 Salam (2013)  Runs Test 2004-2012 Dhaka 
stock 
market  
44 Rabbani, et, al. (2013) Runs Test 1999-2010 Karachi 
stock 
exchange  
45 Nawaz, et, al. (2013)   VAR 1998-2012 Karachi 
stock 
market  
46 McKerrow (2013)  Runs Test and 
Multiple VR 







47 Ogege and Mojekwu (2013)   VAR 1985-2010 Nigerian 
stock 
market  
48 Nwosu, et, al. (2013)  Autocorrelation, 
unit root, and 
VAR 













51 Shaker (2013)  Correlation, ADF 
& VR 











53 Das (2014)  ADF and VR  2000-2012 Indian stock 
market  
54 Mishra, et, al, (2014)  unit root tests  2001-2012 Indian stock 
market 
55 Baht, et, al, (2014)  VAR and run test 2003-2013 India and 
Pakistan 
56 Akber and Muhammad 
(2014)  
VAR 1992-2013 Karachi 
stock 
exchange  
57 Sania and Rizwan (2014)  VAR and unit root  2000-2013 Karachi 
stock 
exchange  
58 Shafi (2014)  Autocorrelation, 
unit root, and 
VAR 
 2001-2013 Indian stock 
market 
59 Chaibi (2014)  Unit root, 
autocorrelation 
and VR 
1997-2012 Hong Kong 
stock 
exchange 
















62 Jamaani and Roca (2015)  Unit Root and 
Johansen Co-








63 Mobareka and Fiorante 
(2014)  
Serial Correlation,  
the Runs test, two 
types of variance 















Ranks and Sign 
test 
64 Konak and Seker (2014)  Unit root tests 
such as ADF and 
PP  





























Table 3: Studies on Islamic Equity Indices 
No. Authors Test Type Period Markets 
1 Hassan (2002) Sharpe, Treynor, 





The Dow Jones Islamic 
Market Index (DJIM) 
vis-à-vis their non-
Islamic counterparts  
2 Muhammad 
(2002) 
 Sharpe ratio, CAPM 1992-
2000 
KLSE Shari’ah index 
(KLSI) and RHBI 
3 Hussein et al 
(2005)  
 CAPM  1999-
2003 
Examined FTSE Global 
Islamic Index 
performance with the 
application of ethical 
screens 
4 Hakim and 
Rashidian 
(2004) 




Dow Jones Islamic 
Market Index (DJIMI) 
and Wilshire 5000 
Index 
5 Abdul Rahman 
et al (2010)  
 CAPM  1997-
2008 
 (KLSESI) and the Dow 
Jones Islamic Market 
Index (DJIM) 
6 Abdul Rahim et 





Kuala Lumpur Syariah 
and Jakarta Islamic 
Indices  
7 Girard and 
Hassan (2008) 
 CAPM and GARCH 1999-
2006 
Islamic DJ and and 
FTSE 
8 Shabri et al 
(2009)  
 CAPM   2000-
2007 
Malaysian Islamic stock 
market  
9 Hoepner et al. 
(2011)  




265 Islamic mutual 
funds among countries  
10 Al-Khazali et 





18 Islamic and 
conventional stock 
indices  
11 Ho et al. (2014)   CAPM  2002-
2012 
Islamic indices and 
conventional  





27 Islamic Indices 
13 Hayat and 
Kraeussl (2011)  
CAPM 1998-
2009 








14 Islamic and 
conventional equity 
funds 
15 Abdelsalam et 







16 Guyot (2011)   VAR  1998-
2009 
 Islamic DJ 
17 El Khamlichi et 
al. (2014)  
 VAR  1998-
2011 
Dow Jones, FTSE, 
Standard & Poor’s and 
Morgan Stanley 
18 Al-Khazali et 
al. (2015)  
 MDH and VAR 1997-
2012 
Nine conventional and 
Nine Islamic stock 
indices 
19 Sensoy et al.  
(2015) 
  1998-
2014   
12 conventional and 
Islamic equity markets 
 20  Jawadi et al. 
(2015) 
 VAR  2002-
2012 
 3 Islamic indices 
21 
 














It is evident from the review of literature in Chapter three that when markets are 
efficient, short-term movements and market returns will not display any pattern. As a 
result, when modeling techniques fail to find a pattern in the market returns it implies that 
the returns follow a random walk. Several techniques have been used in the literature to 
find patterns in time series data. Approaches like regression or exponential smoothing 
presume that returns are independent from one period of time to the next. Additionally, 
numerous statistical tests designed to test the random walk hypothesis have been 
presented in the literature. The literature also reveals that there is a long tradition of 
relying first on certain classes of statistical tests and then moving on to explore other 
classes of tests that are more powerful.   
In addition, the literature has identified some of the appropriate techniques for use 
in this thesis. These are: the autocorrelation test, three different unit root tests (the 
Augmented Dickey-Fuller (ADF) (1979) test, the Phillips-Perron (PP) (1988) test and the 
Kwiatkowski, Phillips, Schmidt and Shin (KPSS) (1992) test), Run test (Bradley, 1968) 
and two types of Variance Ratio tests the conventional single variance ratio of Lo and 
MacKinlay (1988; 1989) and variance ratio based on sign and ranks (Wright, 2000). 
These test methodologies are designated to examine the random walk hypothesis and 
hence the market efficiency in the weak form in four Dow Jones Islamic indices.  
The rationale behind selecting the above test methodologies is: first, the weak 
form efficiency states that there are no correlation of price trends over time, so this can 
be examined statistically by using an autocorrelation test such as the Ljung and Box 
(1978) test; second, the weak form efficiency states that the return series have to be 




hypothesis could not be tested by looking at the autocorrelation when markets have 
infrequent trading like in some emerging markets, so Run Test of randomness can be used 
as an alternative. Fourth, the weak form efficiency hypothesis states that stock prices 
follow a random walk, so the Variance Ratio test can be used either conventionally (Lo 
and MacKinlay, 1988; 1989), or more robustly (Wright, 2000).  
Additionally, and to test whether the weak form efficiency remains stable over the 
period of study, this thesis uses a non-overlapping sub-period analysis allowing for 
potential structural breaks in the series of indices studied. The time period is divided into 
a number of non-overlapping sub-periods and the same statistical tests mentioned above 
are used to test the weak-form efficiency. The number of non-overlapping sub-periods is 
determined by examining the potential structural breaks that exist in the empirical data. 
As such, the researcher will be able to not only to test whether weak-form market 
efficiency improves or deteriorates over time, but also how influential the period of study 
is on the results.    
   
4.1. The Auto Correlation Test 
The association among the time series and its own values at different lags is 
examined by autocorrelation. When the data series have mean reversal, it means that the 
autocorrelation is negative and accepts the null hypothesis and vice versa. To find out 
whether the DJIMI returns exhibit serial dependence, this research applies the 
autocorrelation test developed by Ljung and Box (1978). Campbell et al. (1997) point out 
that the autocorrelation coefficient is a natural time series extension of the correlation 




Ljung and Box (1978) introduced the finite-sample correction that yields a better 
fit to the χ2 distribution for small sample sizes:  




𝑡=1  (1)  
where ρ (t) is the estimated autocorrelation coefficients, t is a given lag (t takes the values 
of 1 to 12 lags) and n is the sample size. If the calculated value of QLB exceeds the critical 
value of χ 2 with j degrees of freedom, at least one value of ρ(t) is statistically different 
from zero at the specified significance level. Negative correlations suggest that sequential 
returns or price changes are inversely correlated, showing that stock prices are possibly 
drifting towards mean values than drifting away. Whereas, positive correlations suggest 
that sequential price changes are possibly sustained, indicating that price changes might 
carry momentum. 
4.2. Unit Root Tests 
Random Walk requires the time series to contain a unit root. Therefore, the thesis 
starts by testing for the presence of a unit root in the stock market equity prices series. 
Three different unit root tests are employed to examine the null hypothesis of a unit root. 
These are the Augmented Dickey-Fuller (ADF) tests (1979), the Phillips-Perron (PP) test 
(1988) and the Kwiatkowski, Phillips, Schmidt and Shin (KPSS) test (1992). The ADF 
test assumes that x series follow an Autoregression AR(p) process and add k lagged 
difference terms of the dependent variable x to the right side of the test regression.  
The ADF test uses the following three models: Equation 2.1 is the first model; it 
includes a constant term αo and a trend term α1t. The second model (Equation 2.2) 
includes a constant term only, and the third model (Equation 2.3) does not include 
intercept and trend terms. For all models, k is the number of lagged terms in that εt is 



























1   (2.3)  
where xt is the variable being tested for unit roots, i s the regression coefficients and t  
is the random error term which is normally distributed with a mean of zero and variance 
2. The t-test statistic for the null hypothesis is H0:  = 1 is (-1)/s(), where s() is the 
standard error of the regression coefficient, using the null hypothesis that β=0 versus the 
alternative of β< 0 for any x. The lag length j in the ADF test regressions is determined 
by the Akaike Information Criterion (AIC).   
In order to overcome the problem of serial correlation in the error term, Phillips 
and Perron (1988), henceforth PP, developed a nonparametric test with the following 
specification: 
xt = αt + 𝜌yt .    (3)                        
The PP incorporates an alternative (nonparametric) method of controlling serial 
correlation when testing for a unit root by estimating the non-ADF test equation and 
modifying the test statistic, so that its asymptotic distribution is unaffected by serial 
correlation.  
Finally, the KPSS (1992) uses a similar (though parametric) autocorrelation 
correction to the PP but assumes that the observed time series can be decomposed into 
the sum of a deterministic trend, a random walk with zero variance and a stationary error 
term. It is known that this test is meant to compliment the unit root test which lacks power 
and thus tests the null hypothesis of trend stationary corresponding to the hypothesis that 




The KPSS can differentiate series that seem to be stationary, series that seem to 
have a unit root and series for which the data (or the tests) are insufficiently informative 
to assure that they are stationary. The test adopts the following approach: Suppose ty , 
Tt ,,1  is the observed time series that is required to test the stationarity. The 
regression model is defined by ttt rty   , and ttt urr  1 is a random walk, where 
tu is iid (0,
2
u ). The stationarity hypothesis is that 0
2 u , and it is tested using the LM 






tS  where tS is the sum of residuals from the regression, 
and 
2ˆ
  is the estimate of the error variance from the regression. 
 
4.3. The Run Test 
The Run test is a nonparametric statistical test used to test for dependence in 
successive price changes. It does not require the distribution of returns to be normally or 
identically distributed, a condition that most stock return cannot satisfy. In fact, the return 
data frequently includes extreme values and the correlation coefficients computed are 
often heavily affected by these extremes. The Run test eliminates the effect of the extreme 
value. It analyzes runs in a series of return data by comparing the expected number of 
runs with the observed number of runs; in other words, the number of sign changes in the 
residual returns. To illustrate, a positive run is a sequence of consecutive positive returns, 
a no-change run is a sequence of zero returns and a negative run follows a similar pattern. 
Such comparison is one way to analyze the randomness of the return series, which is 
taken as a null hypothesis. Under this null hypothesis, successive outcomes are 
independent, and assuming that the number of sample observations is sufficient, the 














Following Abraham et al. (2002), the expected number of runs (m) with regard to 
the number of observed runs (R) is expressed as: 
 
    
(4) 
 
where N denotes the total number of returns in the sample, and n (i=1, 2, 3) is a count of 
changes of runs, with i=1 for positive changes, i=2 for negative changes, and i=3 for no 
changes. When both (m) and (R) are assumed to be greater than 30, m corresponds to 






























    
(5)
    
 
Using the standard normal Z-statistic (Z = (R-m)/ σm), the consistency of the actual 
number of runs is investigated with respect to the hypothesis of independence. When the 
actual number of runs exceeds/falls below the expected Run, a positive/negative Z value 
is obtained, respectively. A positive/negative Z value indicates a negative/positive serial 
correlation in the return series, respectively (Abraham et al., 2002).  
The Run test is superior to the autocorrelation test as it does not depend on 
assuming a finite variance of the return distribution. 
4.4. Variance Ratio Tests 
Lo and MacKinlay (1988; 1989) have developed the variance ratio test to examine 
the Random Walk Hypothesis (RWH). The variance ratio test is robust with respect to 
several forms of heteroskedasticity and non-normality of the stochastic disturbance term. 
Furthermore, the variance ratio test is derived on the assumption that if the natural 
logarithm of a time series Pt is a pure RW, the variance of its k
th difference grows 
proportionally with the difference k; that is, the variance of its kkt difference variable will 




Therefore, if n + 1 observations P0, P1, P2, P3,……., Pn are obtained at equally 
spaced intervals, 1/k of the variance of Pt, Pt-k is expected to be the same as the variance 












































. The numerator of the VR is 1/k times the variance of pt after 
aggregation by factor k. Lo and MacKinlay (1988) state that if pt is independent and is 
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is “asymptotically standard normal under the iid. This null asymptotic distribution does 
not apply if pt exhibits conditional heteroskedasticity. Therefore, Lo and MacKinlay 








































































The common practice of the above test statistic suggests examining its statistical 
significance for several k values, and the null hypothesis is rejected if it is rejected for 
some k values.  
However, Wright (2000) states that the variance-ratio tests of Lo and MacKinlay 
do not hold if the data are either positively or negatively correlated and when the tests are 
asymptotic and biased in finite samples. Furthermore, the empirical results of several 
studies testing stock market hypothesis using the conventional variance ratio are mixed. 
Wright (2000) proposes an alternative nonparametric variance ratio test using ranks and 
signs. To derive nonparametric test based on signs and ranks, Wright's (2000) 
methodology is followed. To obtain the VR statistic using ranks, the time series (asset 
returns) used in the conventional VR statistic of Lo and MacKinlay (1989) is substituted 
with two linear transformations of the rank of the variable in question. 
















where λ is the standard normal cumulative distribution function. It should be noted that 



















the variance-ratio based on ranks, r1t and r2t are substituted for pt in the definition of the 
tests statistics Z1 and Z2 in Equations 7 and 8. Consequently, the proposed tests statistics 


















































































































          (12) 
The problem is that both R1 and R2 may not be exact tests under conditional 
heteroskedasticity. Furthermore, Wright (2000) states that by using signs of returns, it 
may be possible to construct a variance-ratio type that is exact. On a similar vein, he 
obtains a VR statistic using signs by substituting the time series in hand with the signs of 
the variable (instead of the rank) and hence providing two statistics, S1 and S2. These 
statistics are derived as follows: for any series yt, let .5.0)(1),(  qyqy tt Thus,
)0,( ty  is ½ if yt is positive and -1/2 otherwise. Let )0,(2)0,(2 ttt ps    an iid 
series with mean 0 and variance 1. Each st is equal to 1 with probability ½ and is equal to 
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Note that the statistic S1 is based on the assumption that the series do not have a 




are valid exact tests even under conditional heteroskedasticity although S2 is more 
conservative. Wright argues that the ranks and signs tests are more powerful than the 
conventional VR test and that the rank test outperforms the signs test. Moreover, despite 
the fact that the rank tests R1 and R2 may not be exact tests in the presence of conditional 
heteroskedasticity, the size distortions involved appear to be small. 
In this thesis, getting the results of the LOMAC test as well as Wright’s R1, R2 and 
S1 test is considered. This latter is used for series having no drift and the series of indices 





5. The Empirical Environment 
5.1. Data Description 
The daily prices are obtained from Datastream for the following Dow Jones 
Islamic indices: Global index, Developed markets index, Emerging markets index and 
the Asia/Pacific index. These four indices are selected for the following main reasons: 
first, to provide a comprehensive study on RWH in Islamic indices as this thesis covers 
more country allocations in these four Islamic indices. Second, these indices are selected 
to examine whether the degree of efficiency is affected by country allocations in each 
Islamic index used. It should be known that different Islamic indices have different 
country allocations; global or world Islamic index contains the most countries. Appendix 
A shows that the most country allocation is concentrated in the following order: the 
Global (World), Emerging, Developed and last in Asian/Pacific Islamic indices, 
respectively. Third, using regional Islamic indices allows us to compare the results of this 
thesis with the findings of the RWH in conventional markets, such as studies in the Asian 
markets. Fourth, the indices used for this thesis are selected to find whether or not the 
Asian/Pacific, Developed and Emerging Islamic indices behave similarly in terms of level 
of efficiency; for instance, if the Developed Islamic index is more or less efficient than 
Asian/Pacific or Emerging Islamic indices and vice versa. Previous studies show that 
conventional markets in developed countries are more efficient than conventional 
markets in emerging countries. Thus, researchers can ask if the same results are expected 
in Islamic indices. Fifth, the selected indices also differentiate this thesis from previous 
studies on Islamic indices as previous studies used only benchmarks of Islamic index such 




used in the thesis; and Appendix B presents the guide to the Dow Jones Islamic Market 
Indices. 
This thesis covers a 17-year-period between January 2nd, 1996 and November, 
2012 and three sub-periods which are defined by different trends in the market index. The 
three sub-periods are: period 1 (from  January 2nd, 1996 to  December 31st, 2000), period 
2 (from  January 2nd, 2001 to  December 31st, 2006) and period 3 (from January 2nd,  2007 
to  November 31st, 2012). It should be noted that period I (1996-2000) was examined by 
Hassan (2000).Furthermore, these sub-periods are of particular interest to find whether 
the random walk in the Dow Jones Islamic indices is sensitive and affected by the world, 
regional and local economic events, and to capture the impact of political, environmental 
and social events on stock prices in the global market at large. Moreover, the findings 
will definitely influence Islamic equity indices in the global market. Some of the major 
events that took place in the global markets during the entire period (1996-2012) and the 
three sub-periods of this thesis are: The Asian financial crisis (1997-1998), the terrorist 
attack on the World Trade Center in New York (2001), the Iraqi war (2003), the surge in 
bankruptcy cases (Enron, WorldCom and Lehman Brothers), OPEC cut oil production, 
the large drop in the Dow Jones, the world financial crisis (2008-2009) and the uprising 
in the Middle East. More detailed events are provided in Appendix C. It summarizes and 
highlights the major global events that may cause a structural break in the data. Hence, in 
this thesis, the data is divided into three sub-groups, considering a change in market 
efficiency during various periods due to structural breaks and shifts in market moments. 
Wheeler et al. (2002) point out that examining different periods help to understand 
the behavior and the randomness of historical data over sub-periods (Borges, 2007). 
Primarily, these periods are of particular interest to separate the effect of the Asian crisis 




Asian/Pacific Islamic Index and other Islamic Indices. These periods, except period 1, 
have not been covered by previous studies as they are more recent. As the first period 
(1996-2000) was studied by Hassan (2000), it allows the researcher to compare the results 
of this thesis with his findings. 
 
5.2. Features of Dow Jones Islamic Market Index 
The guide of the Dow Jones Islamic Market Indices is presented in Appendix B. 
The creation of the Dow Jones Islamic Market Index (DJIMI) in 1999 was a major step 
in the development of Islamic finance. According to Siddiqui (2007, p.496), it represents 
“the first institutional approach by a western index provider (the Dow Jones Index) to 
publish an index with a methodology that applies Shari’ah screen to define a universe of 
Shari’ah compliant stock in the global marketplace.” In that same year, another major 
western index, namely the FTSE, also engaged in creating a similar index, namely the 
Global Islamic Index Services (GLIS), reflecting the growing interest in the emerging 
world of Islamic finance.  
In principle, the purpose of DJIMI was to define the borders of a universe of 
Islamic finance in which components meet specific Shari’ah based laws and to recognize 
the growing need for investments that are compliant with those laws.17 However, the 
creators of DJIMI were also aware of the fact that after four hundred years in which 
conventional finance dominated the world of economics and finance, identifying systems 
that were characterized by pure Islamic finance is almost impossible. Accordingly, the 
                                                                







creation of DJIMI represented a quantum leap toward the globalization of Islamic finance 
and at starting a long journey of creating and defining the universe of Islamic finance.18 
At the most fundamental level, the DJIMI and other Islamic indices are aimed at 
ensuring that the principles of Islamic Shari’ah are recognized and implemented by the 
businesses that are listed in the index. El-Khamlichi et al. (2014) identify the five major 
principles. The first is the principle of profit and loss sharing. In conventional finance, 
investors are interested in sharing profits only while avoiding losses. In Islamic finance, 
however, the sharing of profit and loss is essential on the basis of the recognition that 
nothing can be guaranteed and that risk taking is about the sharing of both positive and 
negative outcomes. The second principle is the prohibition of interest which is a 
fundamental principle in Islamic law. The third principle is asset-backing which 
essentially means that financing operations must be backed by assets to reduce risks, 
maximize trustworthiness and ensure that business growth is founded on solid grounds. 
The fourth principle is the prohibition of excessive uncertainty, that is, extremely high 
and that could be potentially harmful to investors, regardless of how promising or 
lucrative the outcomes may be. This principle is also consistent with the Islamic 
principles and teachings that prohibit Muslims from taking unnecessary and potentially 
destructive risks. The last principle is the exclusion of sectors that are inconsistent with 
fundamental Islamic teachings and ways of life. These specific sectors include industries 
that deal with the production, processing or trade in pork, alcohol, tobacco, weapons and 
defense, in addition to entertainment (e.g., casinos, music, etc.) and conventional finance; 
that is, all financial industries or businesses whose operations are based on interest.  
                                                                
18  Siddiqui (2007) has discussed the development of the Islamic finance and the importance of the 




From its inception, DJIMI was intended to maintain the highest and most stringent 
standards and criteria of quality in management, supervision and performance, 
specifically as it was to be perceived as the leading authority on the definition and 
development of the universe of Islamic finance.19 This is evident, for example, in the 
advanced institutional approach and the level of commitment that was taken by the Dow 
Jones management toward the supervision of operation. To illustrate, while FTSE relies 
on outsourced supervision from a variety of Islamic supervisory boards and sources,20 
DJIMI took the unconventional and costly step of creating and maintaining its own 
Shari’ah supervisory board that reflects Shari’ah views from several major Islamic 
countries (Siddiqui, 2007). This unusual step by a western institution had several 
purposes. First, it was intended to reflect the high level of commitment of the Dow Jones 
to Islamic finance. Secondly, it was intended to highlight the recognition of Shari’ah 
supervision as a fundamental and vital aspect of Islamic financing. Thirdly, it was planned 
to institutionalize the processes of screening and compliance and to ensure that high and 
consistent criteria and standards were developed and maintained within the index itself 
to avoid any conflicts that may arise when relying on several external supervisory boards.  
The supervisory board at DJIMI is responsible not only for screening and 
selection of firms represented in the index, but also for ensuring continuous oversight on 
a permanent level. However, the screening and component selection process are 
considered among the most critical functions of the supervisory board. The process of 
screening and selection is conducted on two levels, namely the primary business level 
and the financial ratios level.21 
                                                                
19  For further discussion please see, Hassan and Girard (2011) 
20  Hayat and Kraeussl (2011) present the difference between FTSE and DJIM. 
21  Members of the DJIM Shari’ah Supervisory Board review the screening every three months. Please 




According to Siddiqui (2007), screening and selection at the primary business 
level is a simple and direct process which is mainly intended to confirm that the 
businesses comprised in the index satisfy the most fundamental codes of Islamic Shari’ah 
in terms of compliance. This implies the exclusion of businesses that operate or that may 
be associated with the industries that are either excluded or that are forbidden by Islam, 
such as pork, alcohol and un-Islamic entertainment. At the financial ratio level, the main 
objective of screening is to ensure compliance with the financial principles and criteria 
of Shari’ah, such as the avoidance of excessive risk, observing the profit-loss sharing 
principle and the prohibition of interest. For example, among the criteria that must be 
observed is that the board of directors of a firm must have an explicitly “judiciary duty of 
care and loyalty to examine, entertain and implement decisions in the best interests of the 
company that will enhance shareholder value,” (Siddiqui, 2007, page 14).  
 
5.3. Descriptive Statistics 
Table 4 illustrates the descriptive statistics on the daily returns of four Dow Jones 
Islamic indices. The daily log returns are defined as 
𝑅𝑖,𝑡 =  𝑙𝑜𝑔 (𝑝𝑖,𝑡 − 𝑝𝑖,𝑡−1) ∗ 100 (14) 
where 𝑝𝑖,𝑡 is the daily closing value of the stock market index on day t. 
The Global index has the highest mean and lowest standard deviation of daily 
returns (0.0279%, 1.08%) while Asia/Pacific Index has the lowest mean returns 
(0.0213%) and Emerging Index has the highest standard deviation (1.38%). On the other 
hand, the Global index has the largest market value ($18,156.1 billion) with 2,462 stocks, 
and Emerging index has the lowest market value ($3,906 billion) with 1,080 stocks.  
Furthermore, the table shows that Global Index (2.58%) has the highest Sharpe 




are more opportunities for portfolio diversification in the Global Islamic market than in 
the Asia/Pacific Islamic market. 
The returns series of the four Islamic indices exhibit significant levels of skewness 
and kurtosis. The skewness of the return series is negative for the four indices. The 
negative skewness implies that the stock index returns are flatter to the left compared to 
the normal distribution. This indicates that “the asymmetric tail extends more towards 
negative values than positive ones. The kurtosis reported for each index indicates that the 
stock return distributions have sharp peaks compared to a normal distribution, 
Worthington and Higgs, 2004, page 21”. It may be claimed that the return distributions 
in all the markets are fat tailed. In addition, Jarque-Bera statistics confirm the deviation 




Table 4: Descriptive Statistics 
Daily Returns 
 Asia/Pacific Developed Emerging Global 
Mean  0.000213  0.000278  0.000251  0.000279 
Median  0.000607  0.000744  0.000872  0.000726 
Maximum  0.096914  0.100530  0.107998  0.097756 
Minimum -0.096878 -0.082975 -0.096026 -0.081836 
Std. Dev.  0.013032  0.010948  0.013826  0.010810 
Sharpe ratio 0.01634 0.025393 0.018154 0.025809 
Skewness -0.233803 -0.314324 -0.345102 -0.333388 
Kurtosis  7.606829  9.506095  8.139069  9.404386 
Jarque-Bera  3943.454  7857.742  4944.859  7625.324 
Probability  0.000000  0.000000  0.000000  0.000000 
Observations  4414  4414  4414  4414 
# Stocks 1,171 1,380 1,080 2,462 
CAP(b$) 4,307 14,250.2 3,906 18,157.1 
Note:   
1. The Sharpe ratio is the average return earned per unit of volatility or total risk. The volatility is 
measured by the standard deviation. 
2.  The Jarque–Bera test is to check normality of data.  
 
Figure 1 shows the performance of the daily prices of the four Islamic Indices 
during the period under study. The Islamic Indices used in the study have shown certain 
level of volatility during the sample period 1996 to 2012. A certain degree of similarity 
exists between Asia/Pacific and Emerging Indices. These latter both display a drop during 
the Asian (1997-1998) and the world financial (2007-2008) crises. The researcher 
observe that the four indices display an upward trend after both crises as a consequence 














Figure 2 shows that the daily returns of the four Islamic stock Indices fluctuated 
significantly between 2007 and 2008. Moreover, the Asian/Pacific and Emerging Islamic 
Indices show high volatility during the Asian crisis 1997-1998. Greater stability is 
observed in the daily returns between years 2003 and 2006. Nevertheless, all the return 
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Figure 2: Time Series Plots of Daily Returns of four Islamic Stock Indices (1996-2012) 
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6. Results and Findings 
In this chapter, the researcher presents the major findings of the study over the 
entire period as well as the three sup-periods. The results of the autocorrelation, unit root, 
run, LOMAC variance ratio and Wright variance ratio tests are presented in this chapter.  
 
6.1. Results of Random Walk Hypothesis 
As discussed in the methodology (Chapter 4), this thesis uses Ljung and Box's 
(1978) test to examine for autocorrelation in the four Islamic stock indices. Ljung and 
Box (1978) introduced the finite-sample correction that yields a better fit to the χ2 
distribution for small sample sizes: 




𝑡=1        (15) 
 
Where ρ (t) is the estimated autocorrelation coefficients, t is a given lag (t takes the values 
of 1 to 24 lags) and n is the sample size. If the calculated value of QLB exceeds the critical 
value of χ2 with j degrees of freedom, at least one value of ρ(t) is statistically different 
from zero at the specified significance level. Negative correlations suggest that sequential 
returns or price changes are inversely correlated, showing that stock prices are possibly 
drifting towards mean values than drifting away. Whereas, positive correlations suggest 
that sequential price changes are possibly sustained, indicating that price changes might 
carry momentum. 
The results of autocorrelation test for the entire period and the three sub-periods 
are provided in Tables 5, 5.a, 5.b and 5.c, respectively. The correlation coefficients and 
the Box-Ljun Q statistic are shown for 24 lags. The results show clear signs of 
autocorrelation in the four Islamic indices over the entire period as the coefficient of all 




the null hypothesis of RW is rejected for the four Islamic stock indices during the full 
period.  
The results over the entire period show that the four Islamic Indices under this 
thesis are not weak form market efficient. Similar results were found during the three sub-
periods for the Developed, Global and Emerging Islamic indices. However, Table 5.c. 
shows a non-significant autocorrelation coefficient for the Asia/Pacific index. Thus, the 
null hypothesis of RW cannot be rejected for the Asia/Pacific over the third sub-period. 
The findings indicate that during the third sub-period (2007-2012), Asia/Pacific Islamic 
index is efficient in the weak form. 
Using the autocorrelation test, the researcher concludes that the first null 
hypothesis is rejected in the four Islamic indices over the entire period and over the three 
sup-periods except in the Asia/Pacific during the third sub-period. The results provide 
information to answer the first research questions which states that “Do the four Dow 
Jones Islamic Market Indices follow a random walk model or efficient in the weak-form?” 
In addition, the results of the autocorrelation test indicate that the efficiency in the weak-
form in the four Dow Jones Islamic Market indices does not improve over time or 
influence by the period of the study except during the third sub-period for the 
Asia/Pacific. Therefore, the second and third null hypotheses are rejected in the four 
Islamic indices during all study periods except during the third sub-period for the 





Table 5: Results of Autocorrelation for entire period (1996-2012) 
Asia/Pacific Developed 
k AC   PAC  Q-Stat  Prob. K AC   PAC  Q-Stat  Prob. 
1 0.073 0.073 23.365*** 0.000 1 0.115 0.115 58.010*** 0.000 
2 -0.004 -0.009 23.432*** 0.000 2 -0.038 -0.052 64.351*** 0.000 
3 -0.018 -0.017 24.798*** 0.000 3 -0.029 -0.019 68.075*** 0.000 
4 -0.014 -0.011 25.636*** 0.000 4 0.010 0.014 68.488*** 0.000 
5 -0.001 0.000 25.645*** 0.000 5 -0.026 -0.031 71.388*** 0.000 
6 -0.047 -0.048 35.526*** 0.000 6 -0.040 -0.033 78.465*** 0.000 
7 0.006 0.012 35.672*** 0.000 7 -0.013 -0.006 79.235*** 0.000 
8 0.005 0.003 35.804*** 0.000 8 0.015 0.013 80.240*** 0.000 
9 0.004 0.001 35.861*** 0.000 9 -0.015 -0.020 81.194*** 0.000 
10 0.014 0.013 36.734*** 0.000 10 0.004 0.009 81.258*** 0.000 
11 -0.032 -0.034 41.303*** 0.000 11 0.016 0.012 82.356*** 0.000 
12 0.011 0.014 41.857*** 0.000 12 0.022 0.016 84.440*** 0.000 
13 0.009 0.009 42.254*** 0.000 13 0.038 0.036 90.692*** 0.000 
14 -0.007 -0.009 42.499*** 0.000 14 -0.006 -0.013 90.868*** 0.000 
15 0.012 0.013 43.093*** 0.000 15 -0.004 0.001 90.957*** 0.000 
16 0.011 0.011 43.611*** 0.000 16 0.024 0.026 93.434*** 0.000 
17 0.010 0.005 44.048*** 0.000 17 0.032 0.028 98.053*** 0.000 
18 0.008 0.009 44.306*** 0.001 18 -0.043 -0.046 106.290*** 0.000 
19 -0.012 -0.012 44.967*** 0.001 19 -0.027 -0.010 109.450*** 0.000 
20 0.003 0.004 45.008*** 0.001 20 0.006 0.008 109.590*** 0.000 
21 0.003 0.005 45.051*** 0.002 21 0.020 0.014 111.310*** 0.000 
22 -0.008 -0.010 45.365*** 0.002 22 -0.026 -0.026 114.370*** 0.000 
23 0.007 0.009 45.562*** 0.003 23 0.000 0.008 114.370*** 0.000 
24 0.007 0.007 45.774*** 0.005 24 -0.016 -0.024 115.450*** 0.000 
Note:  K: Number of lags, AC: Autocorrelation, PAC: Partial Autocorrelation, Q-Stat : Ljung-Box Q 






k AC   PAC  Q-Stat  Prob. K AC   PAC  Q-Stat  Prob. 
1 0.192 0.192 162.340*** 0.000 1 0.139 0.139 85.874*** 0.000 
2 0.036 -0.001 168.140*** 0.000 2 -0.033 -0.054 90.713*** 0.000 
3 0.015 0.009 169.200*** 0.000 3 -0.027 -0.015 93.848*** 0.000 
4 -0.008 -0.014 169.510*** 0.000 4 0.009 0.013 94.183*** 0.000 
5 -0.006 -0.003 169.680*** 0.000 5 -0.025 -0.030 96.859*** 0.000 
6 -0.062 -0.062 186.410*** 0.000 6 -0.043 -0.036 105.160*** 0.000 
7 0.008 0.033 186.710*** 0.000 7 -0.012 -0.002 105.770*** 0.000 
8 -0.011 -0.018 187.290*** 0.000 8 0.012 0.010 106.410*** 0.000 
9 0.000 0.006 187.290*** 0.000 9 -0.012 -0.017 107.020*** 0.000 
10 0.030 0.028 191.170*** 0.000 10 0.007 0.013 107.240*** 0.000 
11 -0.017 -0.028 192.400*** 0.000 11 0.011 0.006 107.800*** 0.000 
12 0.035 0.040 197.930*** 0.000 12 0.025 0.021 110.630*** 0.000 
13 0.037 0.026 203.910*** 0.000 13 0.039 0.035 117.420*** 0.000 
14 0.026 0.013 206.980*** 0.000 14 -0.004 -0.013 117.500*** 0.000 
15 0.031 0.023 211.200*** 0.000 15 -0.003 0.003 117.540*** 0.000 
16 -0.020 -0.028 212.930*** 0.000 16 0.021 0.022 119.400*** 0.000 
17 0.019 0.024 214.540*** 0.000 17 0.031 0.026 123.610*** 0.000 
18 -0.013 -0.015 215.250*** 0.000 18 -0.042 -0.046 131.390*** 0.000 
19 -0.006 0.001 215.420*** 0.000 19 -0.027 -0.008 134.550*** 0.000 
20 0.021 0.024 217.410*** 0.000 20 0.009 0.011 134.870*** 0.000 
21 0.026 0.024 220.450*** 0.000 21 0.020 0.014 136.720*** 0.000 
22 -0.008 -0.027 220.770*** 0.000 22 -0.027 -0.028 139.890*** 0.000 
23 -0.014 -0.004 221.630*** 0.000 23 0.000 0.009 139.890*** 0.000 
24 -0.013 -0.014 222.410*** 0.000 24 -0.018 -0.026 141.260*** 0.000 
Note:  K: Number of lags, AC: Autocorrelation, PAC: Partial Autocorrelation, Q-Stat : Ljung-Box Q 





Table 5.a.: Results of Autocorrelation for Sub-period I (1996-2000) 
Asia/Pacific Developed 
K AC PAC Q-Stat Prob. K AC PAC Q-Stat Prob. 
1 0.094 0.094 11.472*** 0.001 1 0.183 0.183 43.605*** 0.000 
2 -0.026 -0.035 12.375*** 0.002 2 -0.046 -0.082 46.350*** 0.000 
3 -0.030 -0.024 13.554*** 0.004 3 -0.038 -0.014 48.229*** 0.000 
4 -0.023 -0.019 14.275*** 0.006 4 -0.024 -0.019 49.015*** 0.000 
5 -0.029 -0.027 15.383*** 0.009 5 -0.032 -0.029 50.370*** 0.000 
6 -0.057 -0.054 19.640*** 0.003 6 -0.050 -0.043 53.631*** 0.000 
7 -0.004 0.003 19.666*** 0.006 7 -0.053 -0.041 57.262*** 0.000 
8 0.050 0.045 22.903*** 0.003 8 -0.016 -0.006 57.611*** 0.000 
9 0.078 0.067 31.005*** 0.000 9 0.006 0.001 57.660*** 0.000 
10 0.025 0.012 31.821*** 0.000 10 0.047 0.041 60.565*** 0.000 
11 -0.038 -0.038 33.689*** 0.000 11 -0.017 -0.039 60.938*** 0.000 
12 0.002 0.012 33.693*** 0.001 12 0.021 0.034 61.527*** 0.000 
13 0.020 0.023 34.217*** 0.001 13 0.048 0.034 64.528*** 0.000 
14 -0.015 -0.012 34.514*** 0.002 14 -0.009 -0.025 64.627*** 0.000 
15 0.002 0.013 34.518*** 0.003 15 0.037 0.053 66.430*** 0.000 
16 0.049 0.048 37.758*** 0.002 16 -0.020 -0.036 66.973*** 0.000 
17 -0.004 -0.023 37.778*** 0.003 17 -0.029 -0.010 68.082*** 0.000 
18 0.060 0.061 42.558*** 0.001 18 -0.007 0.001 68.154*** 0.000 
19 -0.048 -0.057 45.645*** 0.001 19 -0.004 -0.002 68.176*** 0.000 
20 -0.036 -0.019 47.372*** 0.001 20 0.017 0.020 68.567*** 0.000 
21 -0.026 -0.020 48.256*** 0.001 21 0.013 0.009 68.791*** 0.000 
22 0.021 0.026 48.861*** 0.001 22 -0.066 -0.075 74.596*** 0.000 
23 -0.005 -0.012 48.894*** 0.001 23 0.003 0.029 74.611*** 0.000 
24 0.011 0.013 49.043*** 0.002 24 -0.011 -0.024 74.780*** 0.000 
Note:  K: Number of lags, AC: Autocorrelation, PAC: Partial Autocorrelation, Q-Stat : Ljung-Box Q 






K AC   PAC  Q-Stat  Prob. K AC   PAC  Q-Stat  Prob. 
1 0.182 0.182 43.380*** 0.000 1 0.189 0.189 46.736*** 0.000 
2 0.055 0.022 47.314*** 0.000 2 -0.045 -0.083 49.342*** 0.000 
3 0.034 0.021 48.822*** 0.000 3 -0.035 -0.011 50.955*** 0.000 
4 -0.040 -0.053 50.904*** 0.000 4 -0.025 -0.020 51.773*** 0.000 
5 -0.039 -0.026 52.935*** 0.000 5 -0.032 -0.028 53.121*** 0.000 
6 -0.053 -0.041 56.689*** 0.000 6 -0.051 -0.044 56.482*** 0.000 
7 -0.030 -0.009 57.883*** 0.000 7 -0.053 -0.041 60.238*** 0.000 
8 0.033 0.045 59.324*** 0.000 8 -0.015 -0.004 60.547*** 0.000 
9 0.059 0.049 63.869*** 0.000 9 0.006 0.001 60.596*** 0.000 
10 0.098 0.076 76.505*** 0.000 10 0.049 0.044 63.794*** 0.000 
11 0.021 -0.020 77.101*** 0.000 11 -0.017 -0.041 64.163*** 0.000 
12 0.021 0.011 77.671*** 0.000 12 0.021 0.036 64.754*** 0.000 
13 0.042 0.037 80.041*** 0.000 13 0.049 0.034 67.930*** 0.000 
14 0.013 0.011 80.260*** 0.000 14 -0.009 -0.026 68.030*** 0.000 
15 0.050 0.055 83.503*** 0.000 15 0.037 0.054 69.817*** 0.000 
16 -0.056 -0.071 87.687*** 0.000 16 -0.021 -0.038 70.404*** 0.000 
17 0.000 0.023 87.687*** 0.000 17 -0.028 -0.008 71.472*** 0.000 
18 0.035 0.028 89.301*** 0.000 18 -0.006 0.002 71.514*** 0.000 
19 0.010 0.003 89.427*** 0.000 19 -0.004 -0.002 71.534*** 0.000 
20 0.036 0.025 91.104*** 0.000 20 0.018 0.020 71.943*** 0.000 
21 -0.007 -0.023 91.172*** 0.000 21 0.014 0.010 72.193*** 0.000 
22 0.032 0.032 92.565*** 0.000 22 -0.064 -0.073 77.697*** 0.000 
23 0.051 0.029 96.021*** 0.000 23 0.006 0.031 77.743*** 0.000 
24 0.002 -0.010 96.025*** 0.000 24 -0.011 -0.025 77.919*** 0.000 
Note:  K: Number of lags, AC: Autocorrelation, PAC: Partial Autocorrelation, Q-Stat : Ljung-Box Q 





Table 5.b.: Results of Autocorrelation for Sub-period II (2001-2006) 
Asia/Pacific Developed 
K AC   PAC  Q-Stat  Prob. K AC   PAC  Q-Stat  Prob. 
1 0.0430 0.0430 2.9433* 0.0860 1 0.1130 0.1130 20.1120*** 0.0000 
2 -0.0400 -0.0420 5.4448* 0.0660 2 -0.0240 -0.0370 21.0100*** 0.0000 
3 0.0080 0.0120 5.5427 0.1360 3 -0.0250 -0.0180 22.0010*** 0.0000 
4 -0.0340 -0.0370 7.4077 0.1160 4 -0.0050 0.0000 22.0330*** 0.0000 
5 0.0300 0.0340 8.8249 0.1160 5 -0.0330 -0.0340 23.7470*** 0.0000 
6 -0.0230 -0.0290 9.6234 0.1410 6 -0.0320 -0.0250 25.3400*** 0.0000 
7 0.0010 0.0070 9.6247 0.2110 7 0.0130 0.0180 25.6030*** 0.0010 
8 0.0240 0.0190 10.5190 0.2300 8 0.0500 0.0440 29.6120*** 0.0000 
9 -0.0470 -0.0460 13.9560 0.1240 9 0.0300 0.0190 31.0500*** 0.0000 
10 -0.0210 -0.0180 14.6570 0.1450 10 -0.0380 -0.0430 33.3720*** 0.0000 
11 -0.0140 -0.0150 14.9580 0.1840 11 -0.0260 -0.0150 34.4380*** 0.0000 
12 0.0300 0.0320 16.3460 0.1760 12 0.0260 0.0310 35.5190*** 0.0000 
13 0.0260 0.0180 17.4120 0.1810 13 0.0560 0.0510 40.4470*** 0.0000 
14 -0.0040 0.0000 17.4370 0.2340 14 0.0600 0.0540 46.1420*** 0.0000 
15 0.0200 0.0190 18.0470 0.2600 15 -0.0020 -0.0130 46.1460*** 0.0000 
16 -0.0350 -0.0360 19.9540 0.2220 16 0.0470 0.0480 49.6010*** 0.0000 
17 0.0150 0.0220 20.3300 0.2580 17 -0.0120 -0.0220 49.8230*** 0.0000 
18 -0.0040 -0.0110 20.3540 0.3130 18 -0.0200 -0.0060 50.4630*** 0.0000 
19 -0.0090 -0.0040 20.4720 0.3670 19 -0.0630 -0.0510 56.7700*** 0.0000 
20 0.0340 0.0270 22.3500 0.3220 20 -0.0470 -0.0390 60.3220*** 0.0000 
21 -0.0350 -0.0330 24.3050 0.2790 21 -0.0170 -0.0180 60.7900*** 0.0000 
22 -0.0170 -0.0110 24.7430 0.3100 22 0.0210 0.0170 61.5130*** 0.0000 
23 0.0210 0.0200 25.4400 0.3280 23 0.0320 0.0260 63.1460*** 0.0000 
24 0.0030 0.0060 25.4500 0.3820 24 0.0020 -0.0060 63.1520*** 0.0000 
Note:  K: Number of lags, AC: Autocorrelation, PAC: Partial Autocorrelation, Q-Stat : Ljung-Box Q 






K AC   PAC  Q-Stat  Prob. K AC   PAC  Q-Stat  Prob. 
1 0.1540 0.1540 37.3820*** 0.0000 1 0.1260 0.1260 24.8010*** 0.0000 
2 0.0440 0.0210 40.4700*** 0.0000 2 -0.0210 -0.0380 25.4990*** 0.0000 
3 0.0210 0.0120 41.1800*** 0.0000 3 -0.0240 -0.0170 26.4180*** 0.0000 
4 0.0030 -0.0030 41.1950*** 0.0000 4 -0.0030 0.0020 26.4320*** 0.0000 
5 0.0700 0.0700 48.8200*** 0.0000 5 -0.0320 -0.0330 27.9920*** 0.0000 
6 0.0250 0.0040 49.7720*** 0.0000 6 -0.0320 -0.0240 29.5530*** 0.0000 
7 -0.0290 -0.0390 51.0990*** 0.0000 7 0.0100 0.0160 29.7160*** 0.0000 
8 0.0120 0.0200 51.3330*** 0.0000 8 0.0500 0.0450 33.6550*** 0.0000 
9 -0.0340 -0.0380 53.1670*** 0.0000 9 0.0300 0.0180 35.0550*** 0.0000 
10 -0.0240 -0.0180 54.0620*** 0.0000 10 -0.0380 -0.0420 37.2810*** 0.0000 
11 0.0030 0.0090 54.0800*** 0.0000 11 -0.0260 -0.0140 38.3250*** 0.0000 
12 0.0320 0.0390 55.7380*** 0.0000 12 0.0270 0.0320 39.5020*** 0.0000 
13 0.0440 0.0330 58.7990*** 0.0000 13 0.0570 0.0510 44.5690*** 0.0000 
14 0.0210 0.0100 59.5100*** 0.0000 14 0.0610 0.0540 50.4670*** 0.0000 
15 0.0130 0.0100 59.7620*** 0.0000 15 -0.0010 -0.0140 50.4690*** 0.0000 
16 -0.0150 -0.0240 60.1400*** 0.0000 16 0.0480 0.0490 54.0570*** 0.0000 
17 0.0390 0.0400 62.5470*** 0.0000 17 -0.0110 -0.0230 54.2490*** 0.0000 
18 0.0080 -0.0100 62.6470*** 0.0000 18 -0.0200 -0.0060 54.8600*** 0.0000 
19 0.0140 0.0100 62.9380*** 0.0000 19 -0.0640 -0.0510 61.2640*** 0.0000 
20 -0.0200 -0.0270 63.6010*** 0.0000 20 -0.0470 -0.0370 64.7650*** 0.0000 
21 0.0090 0.0210 63.7250*** 0.0000 21 -0.0180 -0.0180 65.3040*** 0.0000 
22 -0.0060 -0.0100 63.7760*** 0.0000 22 0.0210 0.0180 66.0030*** 0.0000 
23 0.0050 0.0070 63.8210*** 0.0000 23 0.0320 0.0270 67.6650*** 0.0000 
24 0.0020 0.0020 63.8260*** 0.0000 24 0.0040 -0.0050 67.6880*** 0.0000 
Note: K: Number of lags, AC: Autocorrelation, PAC: Partial Autocorrelation, Q-Stat : Ljung-Box Q 





Table 5.c.: Results of Autocorrelation for Sub-period III (2007-2012) 
Asia/Pacific Developed 
K AC   PAC  Q-Stat  Prob. K AC   PAC  Q-Stat  Prob. 
1 0.040 0.040 2.430 0.119 1 0.075 0.075 8.613*** 0.003 
2 0.005 0.004 2.471 0.291 2 -0.075 -0.081 17.253*** 0.000 
3 -0.022 -0.023 3.234 0.357 3 0.002 0.014 17.260*** 0.001 
4 -0.003 -0.001 3.246 0.518 4 0.026 0.019 18.332*** 0.001 
5 0.007 0.008 3.327 0.650 5 -0.042 -0.045 21.107*** 0.001 
6 -0.031 -0.032 4.812 0.568 6 -0.033 -0.023 22.796*** 0.001 
7 0.028 0.031 6.052 0.534 7 0.005 0.003 22.840*** 0.002 
8 -0.007 -0.009 6.137 0.632 8 0.031 0.026 24.311*** 0.002 
9 -0.026 -0.027 7.216 0.615 9 -0.031 -0.033 25.833*** 0.002 
10 0.009 0.012 7.334 0.694 10 -0.005 0.004 25.868*** 0.004 
11 -0.005 -0.006 7.379 0.768 11 0.052 0.045 30.122*** 0.002 
12 0.038 0.035 9.601 0.651 12 -0.005 -0.015 30.167*** 0.003 
13 0.009 0.009 9.732 0.716 13 0.014 0.028 30.475*** 0.004 
14 0.008 0.006 9.835 0.774 14 -0.017 -0.024 30.919*** 0.006 
15 0.008 0.008 9.938 0.824 15 -0.026 -0.024 31.979*** 0.006 
16 0.015 0.017 10.284 0.851 16 0.025 0.031 32.958*** 0.007 
17 -0.004 -0.007 10.305 0.890 17 0.060 0.056 38.607*** 0.002 
18 -0.022 -0.019 11.046 0.892 18 -0.074 -0.080 47.159*** 0.000 
19 0.005 0.006 11.082 0.921 19 -0.009 0.010 47.298*** 0.000 
20 0.028 0.028 12.299 0.905 20 0.020 0.008 47.904*** 0.000 
21 0.030 0.029 13.745 0.880 21 0.029 0.024 49.225*** 0.000 
22 -0.016 -0.018 14.149 0.896 22 -0.030 -0.024 50.648*** 0.000 
23 -0.031 -0.030 15.701 0.868 23 -0.015 -0.009 51.006*** 0.001 
24 -0.027 -0.024 16.804 0.857 24 -0.035 -0.049 52.924*** 0.001 
Note: K: Number of lags, AC: Autocorrelation, PAC: Partial Autocorrelation, Q-Stat : Ljung-Box Q 






K AC   PAC  Q-Stat  Prob. K AC   PAC  Q-Stat  Prob. 
1 0.214 0.214 70.826*** 0.000 1 0.108 0.108 17.920*** 0.000 
2 0.035 -0.011 72.720*** 0.000 2 -0.069 -0.081 25.263*** 0.000 
3 -0.010 -0.016 72.884*** 0.000 3 0.003 0.020 25.276*** 0.000 
4 -0.029 -0.024 74.188*** 0.000 4 0.024 0.016 26.181*** 0.000 
5 -0.037 -0.027 76.337*** 0.000 5 -0.042 -0.046 28.965*** 0.000 
6 -0.065 -0.053 82.841*** 0.000 6 -0.038 -0.025 31.154*** 0.000 
7 0.036 0.064 84.810*** 0.000 7 0.009 0.009 31.269*** 0.000 
8 -0.007 -0.029 84.886*** 0.000 8 0.027 0.021 32.398*** 0.000 
9 0.002 0.005 84.891*** 0.000 9 -0.026 -0.029 33.473*** 0.000 
10 0.014 0.011 85.194*** 0.000 10 0.001 0.010 33.474*** 0.000 
11 -0.032 -0.042 86.837*** 0.000 11 0.045 0.037 36.609*** 0.000 
12 0.044 0.061 89.914*** 0.000 12 -0.001 -0.011 36.610*** 0.000 
13 0.051 0.038 93.991*** 0.000 13 0.018 0.030 37.117*** 0.000 
14 0.037 0.012 96.129*** 0.000 14 -0.014 -0.023 37.428*** 0.001 
15 0.030 0.022 97.536*** 0.000 15 -0.023 -0.019 38.247*** 0.001 
16 0.000 -0.010 97.536*** 0.000 16 0.022 0.028 38.982*** 0.001 
17 0.033 0.034 99.215*** 0.000 17 0.059 0.054 44.390*** 0.000 
18 -0.045 -0.047 102.420*** 0.000 18 -0.073 -0.084 52.785*** 0.000 
19 0.002 0.023 102.430*** 0.000 19 -0.009 0.018 52.900*** 0.000 
20 0.025 0.024 103.420*** 0.000 20 0.023 0.009 53.732*** 0.000 
21 0.042 0.036 106.180*** 0.000 21 0.030 0.024 55.130*** 0.000 
22 -0.038 -0.066 108.490*** 0.000 22 -0.033 -0.028 56.856*** 0.000 
23 -0.046 -0.019 111.860*** 0.000 23 -0.018 -0.009 57.346*** 0.000 
24 -0.048 -0.042 115.480*** 0.000 24 -0.039 -0.053 59.730*** 0.000 
Note:  K: Number of lags, AC: Autocorrelation, PAC: Partial Autocorrelation, Q-Stat : Ljung-Box Q 







A first visual inspection of the data from Figure 2 shows that the return series 
display stationarity, as the mean is constant throughout the sample period. However, this 
observation is verified by conducting a unit root test, which simultaneously allows testing 
of the random walk hypothesis. The results of unit root are reported in Tables 6, 6.a, 6.b 
and 6.c for the entire period and the three sub-periods. Researchers stated that in “the case 
of ADF and PP tests, the null hypothesis of a unit root (non-stationary) is tested against 
the alternative of no unit root (stationary).22 For the KPSS test, the null hypothesis of no 
unit root (stationary) is tested against the alternative of a unit root (nonstationary). The 
existence of a unit root in the time-series indicates that there is a random walk hypothesis, 
suggesting market efficiency”.  
At levels of time series for the four Islamic indices, the results of the ADF and PP 
t-statistics fail to reject the null hypotheses of a unit root at the 0.10 level of significance 
for the entire period and the three sub-periods. This indicates that the logarithms of the 
price series examined are non-stationary in all Islamic indices. Thus, the result of non-
stationarity is a necessary condition for a random walk. Moreover, the KPSS test statistics 
reject the null hypothesis of stationarity in favour of a unit root at 0.10 level of 
significance during all periods, which implies non-stationary of times series of the four 
Islamic indices. It is concluded that the results of KPSS support the findings of ADF and 
PP tests at the level of series where there is a random walk in the four Islamic Indices 
during each period.  
At daily differences for time series of the four Islamic indices and over the entire 
period and the three sub-periods, the ADF and PP unit root tests reject the null hypothesis 
of unit root at 10% significance level during all periods. This is an indication of stationary 
                                                                




in times series, and that there is no random walk in the four Islamic indices. Furthermore, 
the KPSS fails to reject no unit root (stationary), except during the second sub-period for 
all Islamic indices, the null hypothesis for the differences series, suggesting stationary. 
According to KPSS results, the random walk is rejected in the four Islamic indices over 
all periods, except sub-period II. Thus, the KPSS results concur with the ADF and PP 
results, except in sub-period II. In summary, the results of the three unit root (ADF, PP 
and KPSS) tests show that the four Islamic indices are not efficient in the weak form.   
The fact that market efficiency requires randomness in the equity prices, unit root 
test investigates whether the financial time series is stationary. If the test statistic is more 
negative or smaller than the critical value, the null hypotheses will be rejected, which 
means that the return series are not stationary. The researcher finds that the ADF, PP and 
KPSS tests reject the presence of unit roots (non-stationary) for the four Islamic indices 
during all periods, hence it can be concluded that there is no evidence for weak-form 
efficiency in the four Islamic equity markets. Al-Mutairi (2011) states that “it is well-
known that unit root tests have very poor power properties, a preferred alternative is 
variance ratio tests, page 15” that the researcher will discuss later.  
The researcher concludes that the three null hypotheses are rejected in the four 
Islamic indices over the entire period and the three sub-periods.  In addition, the findings 




Table 6: Results of unit root tests for the entire period (1996-2012) 
Entire period  (1996-2012) 
 ADF PP KPSS 
Index Level Difference Level Difference Level Difference 
Asia/Pacific -1.39 -61.74*** -1.32 -61.60*** 5.19*** 0.0534 
Developed -1.62 -46.51*** -1.59 -58.88*** 4.66*** 0.0766 
Emerging -1.10 -54.70*** -1.06 -54.59*** 6.21*** 0.0568 
Global -1.57 -45.95*** -1.54 -57.29*** 4.87*** 0.0723 
Notes: Test equations for all cases include a constant. The critical value for the ADF and PP tests with 
intercept are: -3.43(1%); -2.86(5%) and -2.56(10%) while for the KPSS test are: 0.739(1%), 
0.463(5%) and 0.347(10%) For ADF test and PP test hypotheses are: H0: unit root (non stationary), 
H1: no unit root (stationary). For The KPSS test hypotheses are H0: no unit root (stationary), H1: 
unit root (non stationary). The asymptotic critical values for the KPSS LM test statistic are 0.739 
(1%), 0.463(5%) and 0.347(10%) for the test including a constant using data on stock returns.  
*, **, *** denote significant at 10%, 5% and 1%, respectively.  
 
Table 6.a.: Results of unit root tests for Sub-period I (1996-2000) 
Sub-period I (1996-2000) 
 ADF PP KPSS 
Index Level Difference Level Difference Level Difference 
Asia/Pacific -0.95 -31.01*** -0.84 -30.67*** 2.72*** 0.233 
Developed 1.13 -25.18*** -1.11 -29.14*** 4.07*** 0.170 
Emerging -1.38 -29.43*** -1.37 -29.59*** 1.42*** 0.175 
Global -1.14 -25.08*** 1.12 -28.87*** 4.05*** 0.172 
*, **, *** denote significant at 10%, 5% and 1%, respectively.  
Table 6.b.: Results of unit root tests for Sub-period II (2001-2006) 
Sub-period II (2001-2006) 
 ADF PP KPSS 
Index Level Difference Level Difference Level Difference 
Asia/Pacific 0.12 -37.23*** -0.09 -37.18*** 3.45*** 0.466** 
Developed -0.33 -37.98*** -0.32 -34.84*** 2.91*** 0.688** 
Emerging 0.86 -33.31*** 0.82 -33.40*** 3.77*** 0.364** 
Global -0.22 -34.47*** -0.19 -34.32*** 2.97*** 0.691** 




Table 6.c.: Results of unit root tests Sub-period III (2007-2012) 
Sub-period III (2007-2012) 
 ADF PP KPSS 
Index Level Difference Level Difference Level Difference 
Asia/Pacific -1.48 -37.64*** -1.48 -37.64*** 0.94*** 0.099 
Developed -1.54 -36.10*** -1.42 -35.98*** 1.08*** 0.111 
Emerging -1.70 -32.26*** -1.53 -32.14*** 0.74*** 0.094 
Global -1.57 -34.87*** -1.46 -34.68*** 1.10*** 0.103 
*, **, *** denote significant at 10%, 5% and 1%, respectively. 
Due to non-normality in stock returns, non-parametric tests are considered more 
appropriate than the parametric autocorrelation test (Abraham et al., 2002). Results of the 
Run test reported in Table 7 indicate that the null hypothesis of independence among 
stock returns is rejected for the four Islamic stock indices during the entire period. This 
means that the actual Run (R) in each Islamic index are less than the expected number of 
Run under the null hypothesis of stock return independence. The negative Z values for 
the Islamic indices indicate positive serial correlation. The Run test shows that the 
successive returns for all indices under study are not independent at the 1% significance 
level. Thus, the weak-form market efficiency can be rejected in the four Islamic equity 
markets.  
The results for sub-periods are reported in Tables 7.a, 7.b and 7.c. The results 
during the three sub-periods indicate that the RWH is rejected for emerging, developed 
and global Islamic indices at the 1% significance level, while it is not rejected in the 
Asia/Pacific during sub-periods II and III. The findings indicate that the Asia/Pacific 
Islamic Index moves toward market efficiency over time.  
The researcher finds that the three null hypotheses (1.H0: the four Dow Jones 
Islamic stock indices flow Random Walk / are weak-form efficient; 2. H0: the efficiency 
in the weak-form improves over time in the four Dow Jones Islamic stock indices; 3. H0: 




the period of study) are rejected for the four Islamic indices during all periods except for 
the Asia/Pacific over the third sub-period. This indicates that the findings of Run test 
provide sufficient information to answer the three research questions.   
Table 7: Results of Run test for entire period (1996-2012) 
Entire period  (1996-2012) 
Index N N (+) N(-) R Z P 
Asia/Pacific  4,414 2254 2160 2120 -2.620*** 0.009 
Developed  4,414 2295 2119 1956 -7.493*** 0.000 
Emerging 4,414 2305 2109 1961 -7.320*** 0.000 
Global 4,414 2313 2101 1910 -8.839*** 0.000 
*** indicates significance at the 1% level. 
Table 7.a: Results of Run test for Sub-period I (1996-2000) 
Sub-period I (1996-2000) 
Index N N (+) N(-) R Z P 
Asia/Pacific  1,304 649 655 603 -2.770*** 0.006 
Developed  1,304 682 622 546 -5.864*** 0.000 
Emerging 1,304 688 616 570 -4.502*** 0.000 
Global 1,304 684 620 546 -5.856*** 0.000 
*** indicates significance at the 1% level. 
Table 7.b.: Results of Run test for Sub-period II (2001-2006) 
Sub-period II (2001-2006) 
Index N N (+) N(-) R Z P 
Asia/Pacific  1,564 794 770 761 -1.104 0.270 
Developed  1,564 791 773 711 -3.638*** 0.000 
Emerging 1,564 792 772 713 -3.535*** 0.000 
Global 1,564 804 760 691 -4.626*** 0.000 
*** indicates significance at the 1% level. 
Table 7.c.: Results of Run test for Sub-period III (2007-2012) 
Sub-period III (2007-2012) 
Index N N (+) N(-) R Z P 
Asia/Pacific  1,544 820 820 673 -0.461 0.645 
Developed  1,544 818 726 698 -3.692*** 0.000 
Emerging 1,544 812 732 673 -4.999*** 0.000 
Global 1,544 829 715 681 -4.494*** 0.000 




Next, the researcher presents the results of Run test for the four Islamic indices. As 
discussed in the methodology chapter (Chapter Four), the Run test analyzes Run in a 
series of return data by comparing the expected number of Run, as defined in Equation 5 
in Chapter Four, with the observed number of Run, i.e., the number of sign changes in 
the residual returns. To illustrate, a positive Run is a sequence of consecutive positive 
returns, a no-change Run is a sequence of zero returns and a negative Run follows a 
similar pattern. Under the null hypothesis, successive outcomes are independent, and 
assuming that the number of sample observations is sufficient, the number of Run is 
distributed asymptotically with the mean and variance (Taylor, 1986, p.140).  
The following paragraph displays the results of the variance ratio test. Lo and 
MacKinlay (1988) show that the variance ratio test is more powerful than the unit root 
test, and Ayadi and Pyun (2004) also argue that the variance ratio has more appealing 
features than other procedures. Under the null hypothesis that stock returns follow a RW, 
the variance ratios are expected to equal to one. The results of LOMAC variance ratio 
tests are displayed in Table 8 where the variance ratio, the Z statistic and the joint 
probability value are reported under two different assumptions of homoscedasticity and 
heteroskedasticity. If the variance ratio var(q) is equal to one, this indicates that the index 
follows a random walk and the null hypothesis is failed to be rejected. The joint test at 
the bottom of the table is the result of the multiple variance ratio, and to accept the null 
hypothesis, the joint probability should be checked if is greater than 0.5 (the Z statistic 
lies between ± 1.96 at the 5% confidence level).    
The variance ratio is computed for multiples of 2, 4, 8, 16 and 32 days, with the 
one-day return used as a base. These lags are short holding periods that are chosen to 
check the mean reversion in the short Run, such as what is done in the autocorrelation 




the later three individual lags 8, 16 and 32 under both homoscedasticity and 
heteroscedasticity, while the RWH is rejected for the first two individual lags 2 and 4 at 
the 1% level of significance. It is also found that the variance ratio is higher than 1 in all 
lags, indicating that there is no evidence of mean reversion in the series, and it grows 
more than proportionally with time. On the other hand, the joint test clearly rejects the 
RWH.   
Overall conclusions are drawn from the results of the Chow-Denning joint tests, 
which test the null hypothesis of a RW for all lags and the individual tests at each lag.23 
Thus, the Asian/Pacific and developed Islamic indices are not weak form efficient over 
the period 1996-2012. For the Emerging Islamic Index, the results show that RW is 
rejected for all individual lags as well as for joint lags at the 1% level of significance 
under homoscedasticity and heteroskedasticity. It is inferred that the Emerging Islamic 
index is not weak form efficient over the entire period of study. Finally, for the global 
Islamic index, the RW is rejected at the 1% level of significance for lags 2 and 4 and at 
10% for lag 8 only. However, the hypothesis is not rejected for lags 16 and 32. On the 
other hand, the joint test rejects the null hypothesis of a RW at the 1% under both 
homoscedasticity and heteroskedasticity. Thus, the global Islamic index is not weak form 
efficient. It is concluded that none of the Islamic equity indices used in this thesis is 
efficient in the weak form over the entire period 1996-2012. 
Results of LOMAC tests during the three sub-periods are reported in Tables 8.a, 
8.b and 8.c. Over the first sub-period (1996-2000), it is found that for the Asian/Pacific, 
developed and global Islamic indices, the RWH is rejected only for lags 2 and 4 under 
both homoscedasticity and heteroskedasticity. However, for the emerging Islamic index, 
                                                                
23 Chow–Denning (1993) a devise a joint test because Lo and MacKinlay (1988, 1989) test is an 




the RWH is rejected at all lags under both homoscedasticity and heteroskedasticity. 
Furthermore, the joint test rejects the RWH in the four Islamic indices. Thus, it is inferred 
that the Islamic indices under study are not weak form efficient during the first sub-
period. 
Table 8: Results of LOMAC for entire period (1996-2012) 
1996-2012 




Z(q) P Z*(q) P Var.(q) Z(q) P Z*(q) P 
2 1.07 4.83 0.00 3.25 0.00 1.11 7.61 0.00 5.13 0.00 
4 1.10 3.42 0.00 2.27 0.02 1.12 4.24 0.00 2.62 0.01 
8 1.06 1.38 0.17 0.95 0.34 1.07 1.66 0.10 1.03 0.30 
16 1.03 0.48 0.63 0.39 0.70 1.05 0.77 0.44 0.51 0.61 
32 1.09 0.94 0.35 0.75 0.45 1.09 0.95 0.34 0.66 0.51 






Z(q) P Z*(q) P Var.(q) Z(q) P Z*(q) P 
2 1.19 12.74 0.00 8.27 0.00 1.14 9.26 0.00 6.32 0.00 
4 1.33 11.75 0.00 7.43 0.00 1.16 5.77 0.00 3.60 0.00 
8 1.37 8.22 0.00 5.15 0.00 1.13 2.83 0.00 1.74 0.08 
16 1.40 6.02 0.00 3.82 0.00 1.11 1.65 0.10 1.05 0.30 
32 1.53 5.55 0.00 3.65 0.00 1.16 1.64 0.10 1.09 0.28 





Table 8.a.: Results of LOMAC for Sub-period I (1996-2000) 
Sub-period I (1996-2000) 
 Asia/Pacific Developed 
Q Var. (q) Z(q) P Z*(q) P Var.(q) Z(q) P Z*(q) P 
2 1.15 5.47 0.00 2.90 0.00 1.19 4.65 0.00 4.65 0.00 
4 1.20 3.79 0.00 2.09 0.04 1.21 2.56 0.01 2.56 0.01 
8 1.10 1.27 0.21 0.74 0.46 1.13 0.97 0.33 0.97 0.33 
16 1.03 0.28 0.78 0.17 0.87 1.02 0.11 0.91 0.11 0.91 
32 1.13 0.76 0.45 0.48 0.63 1.06 0.22 0.83 0.22 0.83 
Joint test  5.47 0.00 2.90 0.018  6.96 0.00 4.64 0.00 
 
Emerging Global 
Q Var. (q) Z(q) P Z*(q) P Var.(q) Z(q) P Z*(q) P 
2 1.20 7.31 0.00 4.38 0.00 1.20 7.24 0.00 4.84 0.00 
4 1.42 8.19 0.00 5.07 0.00 1.23 4.39 0.00 2.75 0.01 
8 1.47 5.68 0.00 3.68 0.00 1.15 1.82 0.07 1.14 0.26 
16 1.53 4.34 0.00 2.94 0.00 1.05 0.37 0.71 0.24 0.81 
32 1.83 4.73 0.00 3.38 0.00 1.09 0.52 0.60 0.34 0.73 
Joint test  8.19 0.00 5.07 0.00  7.23 0.00 4.84 0.00 
  
During the second period (2001-2006), it is observed that the Asian/Pacific 
Islamic indices are weak efficient, while the developed, emerging and global Islamic 
indices are not. It is also noticed that the individual tests in the developed index show 




Table 8.b.: Results of LOMAC for Sub-period II (2001-2006) 
Sub-period II (2001-2006) 
 Asia/Pacific Developed 
Q Var. (q) Z(q) P Z*(q) P Var.(q) Z(q) P Z*(q) P 
2 1.06 2.39 0.02 2.17 0.03 1.12 4.85 0.00 3.93 0.00 
4 1.06 1.22 0.22 1.05 0.29 1.15 3.27 0.00 2.63 0.01 
8 1.04 0.54 0.59 0.45 0.65 1.14 1.82 0.07 1.45 0.15 
16 1.00 0.03 0.97 0.03 0.98 1.19 1.75 0.08 1.41 0.16 
32 1.03 0.21 0.83 0.18 0.86 1.30 1.86 0.06 1.50 0.13 





Q Var. (q) Z(q) P Z*(q) P Var.(q) Z(q) P Z*(q) P 
2 1.17 6.73 0.00 5.08 0.00 1.14 5.42 0.00 4.39 0.00 
4 1.30 6.37 0.00 4.82 0.00 1.18 3.82 0.00 3.07 0.00 
8 1.43 5.69 0.00 4.31 0.00 1.17 2.28 0.02 1.83 0.07 
16 1.47 4.20 0.00 3.24 0.00 1.23 2.08 0.04 1.67 0.09 
32 1.61 3.76 0.00 2.96 0.00 1.34 2.13 0.03 1.72 0.08 
Joint test  6.73 0.00 5.07 0.00  5.42 0.00 4.39 0.00 
   
Finally, over the third sub-period, it is observed that the RWH is not rejected in 
the Asia/Pacific Islamic index under both tests individual as well as joint test. For the 
developed and global indices, mixed results were found when using individual test, while 
the joint test rejects the RWH. On the other hand, the emerging Islamic index is rejected 
under both tests (individual and joint). Thus, it is concluded that all Islamic indices, 
except the Asian/Pacific, are inefficient over the third sub-period. This infers that market 
efficiency changes over time in the Asia/Pacific, and it moves toward efficiency during 




Table 8.c.: Results of LOMAC for Sub-period III (2007-2012) 
Sub-period III (2007-2012) 




Z(q) P Z*(q) P Var.(q) Z(q) P Z*(q) P 
2 1.04 1.70 0.09 1.37 0.17 1.08 3.33 0.00 2.61 0.01 
4 1.07 1.49 0.13 1.15 0.25 1.08 1.71 0.09 1.20 0.23 
8 1.07 0.88 0.38 0.66 0.51 1.05 0.65 0.51 0.44 0.66 
16 1.07 0.59 0.56 0.44 0.66 1.04 0.39 0.70 0.26 0.80 
32 1.15 0.95 0.34 0.73 0.46 1.10 0.63 0.53 0.43 0.67 






Z(q) P Z*(q) P Var.(q) Z(q) P Z*(q) P 
2 1.20 7.66 0.00 6.31 0.00 1.12 4.69 0.00 3.74 0.00 
4 1.32 6.72 0.00 5.32 0.00 1.14 2.95 0.00 2.11 0.03 
8 1.34 4.54 0.00 3.52 0.00 1.12 1.58 0.12 1.09 0.28 
16 1.38 3.44 0.00 2.65 0.01 1.12 1.10 0.27 0.74 0.46 
32 1.53 3.25 0.00 2.54 0.01 1.19 1.18 0.24 0.81 0.42 
Joint test  7.66 0.00 6.31 0.00  4.68 0.00 3.74 0.009 
 
The results of the VR tests based on ranks and signs for the Dow Jones Islamic 
indices are reported in Table 9. The table shows the estimates of the VR and their 
associated tests statistics R1 (k), R2 (k) and S1 (k) for lags k = 2, 4, 8, 16 and 32. Wright's 
test results based on ranks and signs are exact and show that in Monte Carlo simulations, 
such tests may have better power properties than the use of Z(q) and Z*(q).24 The tests 
based on sings are also robust to several forms of conditional heteroskeadsticity.   
                                                                




During the entire period, for the Asian/Pacific Islamic index, it is found that the 
null hypothesis can be rejected at the 1% level of significance for lags 2 and 4 only for 
R1 and R2. On the other hand, the results of S1 show that the null is rejected at the 10% 
level of significance for all lags except lags 8 and 16. While Wright’s tests report mixed 
results for individual lags, the joint test rejects the null hypothesis under the three tests 
(R1, R2 and S1). Therefore, the results show that the Asian/Pacific Islamic index is not 
weak form efficient. For the other three Islamic indices, the null hypothesis is rejected for 
all lags under R1, R2 and S1, and the joint test supports it at the 1% level of significance. 
This indicates that these Islamic indices are not weak form market efficient.  
Table 9: Results of Wright variance ratio tests for the entire period (1996-2012) 
Entire Period (1996-2012) 
Asia/Pacific 











 2 1.06 3.96 0.00 1.07 4.46 0.00 1.04 2.80 0.01 
 4 1.08 2.86 0.01 1.09 3.12 0.00 1.06 2.09 0.05 
 8 1.05 1.14 0.24 1.05 1.21 0.23 1.03 0.70 0.50 
 16 1.05 0.75 0.46 1.03 0.48 0.64 1.08 1.23 0.23 
 32 1.13 1.37 0.18 1.10 1.03 0.31 1.20 2.10 0.06 


















2 1.14 9.48 0.00 1.14 9.02 0.00 1.13 8.64 0.00 
4 1.17 6.20 0.00 1.15 5.50 0.00 1.19 6.81 0.00 
8 1.14 3.17 0.00 1.11 2.48 0.01 1.22 5.01 0.00 
16 1.14 2.05 0.03 1.08 2.25 0.02 1.31 4.71 0.00 
32 1.20 2.04 0.03 1.11 2.10 0.03 1.47 4.92 0.00 
Joint test  9.47 0.00  9.02 0.00  8.64 0.00 
 
Emerging 











2 1.18 11.66 0.00 1.19 12.45 0.00 1.12 8.19 0.00 
4 1.32 11.27 0.00 1.33 11.65 0.00 1.24 8.60 0.00 
8 1.36 8.12 0.00 1.36 8.09 0.00 1.32 7.22 0.00 
16 1.41 6.25 0.00 1.39 5.83 0.00 1.44 6.66 0.00 
32 1.59 6.14 0.00 1.53 5.52 0.00 1.64 6.70 0.00 
Joint test  11.66 0.00  12.44 0.00  8.60 0.00 
 
Global 











 2 1.16 10.81 0.00 1.16 10.54 0.00 1.14 8.97 0.00 
 4 1.21 7.46 0.00 1.19 6.91 0.00 1.21 7.58 0.00 
 8 1.19 4.21 0.00 1.16 3.61 0.00 1.26 5.91 0.00 
 16 1.19 2.81 0.01 1.14 2.07 0.03 1.37 5.55 0.00 
 32 1.26 2.69 0.01 1.18 1.85 0.05 1.60 6.27 0.00 





The results of Wright’s (R1, R2 and S1) and joint tests over the three sub-periods 
are reported in Tables 9.a, 9.b and 9.c. During the first sub-period (1996-2000), it is 
observed that the RWH is rejected in the Asia/Pacific Islamic index for R1(q = 8 and 16), 
R2 (q = 2 and 4) at the 1% level of significance and for S1(all levels of q except q = 8) at 
the 10% level. Thus, it is inferred that the results of Wright’s test report mixed results 
over individual lags. On the other hand, the joint test rejects the null in the Asia/Pacific 
Islamic index. Thus, the Asia/Pacific Islamic index is not weak form market efficient 
during this sub-period. Similar results were found for the developed Islamic index, where 
the RWH is rejected under R1(q =2, 4, 8), R2 (q = 2 and 4) and S1 (all q levels). 
Furthermore, the results of the joint test support the findings of S1, where the null 
hypothesis is rejected. Thus, the developed Islamic index is not weak form efficient in 
this sub-period. For the emerging Islamic Index, the RWH is rejected for all levels of lags 
under R1, R2 and S1 and under the joint test at the 1% level of significance. This means 
that the Islamic index is not efficient in the emerging region. For the global Islamic index, 
the RWH is rejected under the three tests except for R1(q = 16) and R2 (q = 16 and 32). 
The joint test also rejects the RW at the 1% level of significance. Thus, the global Islamic 
index is not efficient in the weak form during the first sub-period. It is concluded that the 
four Islamic indices under study are inefficient. Thus, the results of this thesis dispute the 
findings of Hassan's (2000) and Hakim and Rashidian's (2004) studies on the weak form 





Table 9.a.: Results of Wright variance ratio tests for Sub-period I (1996-2000) 
Sub-period I (1996-2000) 
Asia/Pacific 











2 1.11 4.08 0.00 1.13 4.87 0.00 1.08 3.05 0.00 
4 1.15 2.95 0.00 1.17 3.31 0.00 1.13 2.50 0.02 
8 1.12 1.46 0.14 1.13 1.56 0.12 1.09 1.14 0.27 
16 1.17 1.38 0.16 1.14 1.12 0.25 1.20 1.67 0.10 
32 1.29 1.66 0.09 1.26 1.49 0.13 1.35 1.98 0.03 
Joint test  4.08 0.001  4.87 0.00  3.04 0.009 
 
Developed 











 2 1.21 7.54 0.00 1.21 7.41 0.00 1.18 6.65 0.00 
 4 1.23 4.38 0.00 1.21 4.07 0.00 1.26 5.11 0.00 
 8 1.16 1.97 0.04 1.13 1.54 0.12 1.34 4.19 0.00 
 16 1.17 1.43 0.16 1.08 0.64 0.52 1.52 4.30 0.01 
 32 1.26 1.48 0.13 1.14 0.81 0.43 1.81 4.58 0.01 


















2 1.19 7.03 0.00 1.20 7.30 0.00 1.13 4.76 0.00 
4 1.39 7.45 0.00 1.41 7.96 0.00 1.27 5.14 0.00 
8 1.42 5.19 0.00 1.45 5.53 0.00 1.36 4.37 0.00 
16 1.52 4.29 0.00 1.53 4.38 0.00 1.48 3.95 0.00 
32 1.79 4.49 0.00 1.82 4.63 0.00 1.62 3.52 0.01 
Joint test  7.45 0.00  7.96 0.00  5.13 0.00 
 
Global 











2 1.21 7.74 0.00 1.21 7.66 0.00 1.18 6.54 0.00 
4 1.24 4.59 0.00 1.23 4.35 0.00 1.27 5.28 0.00 
8 1.18 2.16 0.04 1.15 1.79 0.08 1.37 4.55 0.00 
16 1.19 1.58 0.12 1.10 0.82 0.44 1.59 4.81 0.00 
32 1.29 1.62 0.10 1.17 0.97 0.35 1.96 5.42 0.01 
Joint test  7.47 0.00  7.66 0.00  6.53 0.00 
 
For the second sub-period (2001-2006), the results of R1, R2 and S1 show that the 
RWH is not rejected in the Asia/Pacific Islamic index. Furthermore, the joint test supports 
the findings of Wright’s tests. Therefore, the Islamic index is weak form efficient in the 
Asia/Pacific region. For the developed Islamic index, the RWH is rejected only at level q 
= 2 and 4 for R1 and R2 and at all levels of q except q = 16 for S1. On the other hand, the 
RWH is rejected at 1% level of significance using the joint test. Thus, the Islamic index 
is not weak efficient in the developed region. Furthermore, over the same period, the 
emerging and the global Islamic indices are not weak efficient. The results of the three 




Table 9.b.: Results of Wright variance ratio tests for Sub-period II (2001-2006) 
Sub-period II (2001-2006) 
Asia/Pacific 











2 1.04 1.71 0.10 1.05 2.09 0.03 1.03 1.16 0.24 
4 1.02 0.44 0.66 1.04 0.76 0.44 1.01 0.14 0.89 
8 0.97 -0.34 0.75 1.00 -0.02 0.98 0.97 -0.40 0.67 
16 0.97 -0.23 0.83 0.97 -0.29 0.77 0.97 -0.26 0.81 
32 1.02 0.12 0.91 0.98 -0.12 0.91 1.00 -0.03 0.98 
Joint test  1.71 0.27  2.09 0.099  1.16 0.54 
 
Developed 











2 1.12 4.82 0.00 1.12 4.89 0.00 1.11 4.20 0.00 
4 1.15 3.13 0.00 1.15 3.23 0.00 1.13 2.85 0.00 
8 1.11 1.51 0.14 1.12 1.61 0.12 1.12 1.55 0.10 
16 1.14 1.27 0.22 1.15 1.34 0.18 1.17 1.51 0.12 
32 1.26 1.62 0.11 1.23 1.43 0.16 1.35 2.18 0.02 


















2 1.15 5.84 0.00 1.16 6.35 0.00 1.10 3.89 0.00 
4 1.26 5.40 0.00 1.27 5.67 0.00 1.21 4.41 0.00 
8 1.33 4.43 0.00 1.35 4.68 0.00 1.30 4.03 0.00 
16 1.42 3.79 0.00 1.39 3.50 0.00 1.50 4.46 0.00 
32 1.62 3.84 0.00 1.51 3.17 0.00 1.80 4.99 0.00 
Joint test  5.83 0.00  6.35 0.00  4.99 0.00 
 
Global 











2 1.14 5.41 0.00 1.14 5.49 0.00 1.12 4.60 0.00 
4 1.17 3.69 0.00 1.18 3.79 0.00 1.16 3.45 0.00 
8 1.15 1.95 0.05 1.15 2.05 0.04 1.15 2.03 0.05 
16 1.18 1.61 0.09 1.18 1.65 0.09 1.22 2.01 0.04 
32 1.31 1.90 0.04 1.27 1.68 0.07 1.46 2.85 0.01 
Joint test  5.41 0.00  5.49 0.00  4.60 0.00 
 
Finally, the results of Wright’s tests at all lags and joint test fail to reject the RWH 
in the Asian/Pacific region during the third sub-period (2007-2012). Thus, the 
Asia/Pacific Islamic index is weak form efficient. On the other hand, the RWH is rejected 
in the other three indices by the joint test at the 1% level of significance. The results 




efficient over the third sub-period. Table 10 summarizes the results of Wright’s test as it 
has advantages over LOMAC tests.25 
Table 9.c.: Results of Wright variance ratio tests for Sub-period III (2007-2012) 
Sub-period III (2007-2012) 
Asia/Pacific 











2 1.04 1.49 0.12 1.04 1.49 0.15 1.02 0.76 0.46 
4 1.07 1.48 0.13 1.06 1.27 0.21 1.05 1.09 0.27 
8 1.04 0.55 0.56 1.03 0.39 0.70 1.04 0.47 0.65 
16 0.98 -0.17 0.86 0.97 -0.25 0.82 1.06 0.57 0.62 
32 1.00 0.01 0.99 0.99 -0.08 0.95 1.24 1.46 0.25 
Joint test  1.49 0.34  1.49 0.34  1.45 0.40 
 
Developed 











2 1.11 4.41 0.00 1.10 3.91 0.00 1.11 4.28 0.00 
4 1.14 2.96 0.00 1.11 2.28 0.02 1.19 3.92 0.00 
8 1.10 1.36 0.17 1.06 0.82 0.43 1.22 2.93 0.01 
16 1.04 0.36 0.73 1.00 0.02 0.99 1.26 2.36 0.05 
32 1.00 0.01 0.99 0.97 -0.18 0.87 1.30 1.84 0.15 
Joint test  4.41 0.00  3.91 0.00  4.27 0.00 
 
  
                                                                
25 Wright (2000) tests have two advantages. First, there is no need to make any asymptotic approximation 

















2 1.18 7.23 0.00 1.19 7.45 0.00 1.14 5.55 0.00 
4 1.31 6.44 0.00 1.30 6.35 0.00 1.26 5.36 0.00 
8 1.31 4.13 0.00 1.29 3.85 0.00 1.30 4.02 0.00 
16 1.30 2.66 0.00 1.27 2.38 0.01 1.33 2.95 0.01 
32 1.37 2.29 0.02 1.32 1.99 0.04 1.48 2.95 0.02 
Joint test  7.22 0.00  7.44 0.00  5.54 0.00 
 
Global 











2 1.15 5.70 0.00 1.13 5.29 0.00 1.12 4.53 0.00 
4 1.20 4.14 0.00 1.17 3.51 0.00 1.21 4.48 0.00 
8 1.17 2.29 0.03 1.13 1.75 0.08 1.28 3.69 0.00 
16 1.12 1.06 0.29 1.08 0.72 0.47 1.32 2.84 0.03 
32 1.10 0.60 0.57 1.06 0.35 0.73 1.43 2.67 0.08 
Joint test  5.70 0.00  5.28 0.00  5.53 0.00 
 
In summary, the findings of autocorrelation, Run, and variance ratio (Wright and 
LOMAC) tests indicate that the RWH is not rejected in the Asian/Pacific Islamic index 
during the latter two sub-periods (2001-2077 and 2007-2012). Therefore, the Islamic 
Asian/Pacific index is the only efficient one in the study. These results are consistent with 
the results of Alam et al. (1999) who support the RWH in Asia for conventional indices 
while it contradicts the findings of Hoque et al. (2007) who reject the RWH in 




Table 10: Summary of Results 
Period Asia/Pacific Developed Emerging Global 
1996-2012 Not efficient Not efficient Not efficient Not efficient 
1996-2000 Not efficient Not efficient Not efficient Not efficient 
2001-2006 Efficient Not efficient Not efficient Not efficient 
2007-2012 Efficient Not efficient Not efficient Not efficient 
 
In summary, the first null hypothesis of this thesis is rejected in the four Islamic 
indices over the full period 1996-2012. Thus, the answer to the first proposed research 
question is that the four Dow Jones Islamic stock indices under this thesis refute the 
random walk hypothesis and are not efficient in the weak-form over the entire period 
from 1996 to 2012. Despite the inefficiency in the four Islamic indices over the entire 
period, it is observed that the level of efficiency for the four indices improves over time. 
For instance, the Asian/Pacific index is efficient during the last two sub-periods. 
However, the other three Islamic indices, while still inefficient over the three sub-periods, 
are moving toward efficiency. The results of the Wright variance ratio tests show the 
decrease in the level of insignificant over time, but did not reach to the level of significant. 
It can be concluded that over time, the order of degree of efficiency is as follows: 
Asian/Pacific, Developed, Global and Emerging, where the Asian/Pacific is the most 
improved and the Emerging is the least improved in terms of efficiency over time. 
Therefore, the second null hypothesis cannot be rejected, and the answer to the second 
question is that the efficiency in the weak-form improves over time in the four Dow Jones 
Islamic stock indices under study. Finally, it is noticed that the degree of efficiency for 
each Islamic index in the study is affected by the timing of the period of the study. For 
instance, the Asian/Pacific is efficient in the weak form only during the last two sub-




each sub-period. This implies that different periods have the advantage of understanding 
and investigating the behavior and randomness of historical data over different sub-
periods. Therefore, this thesis fails to reject the third hypothesis, and the answer for the 
third question is that the efficiency in the weak-form in the four Dow Jones Islamic 
Indices under study is influenced by the timing period of the study.   
 In summary, the results of this thesis are consistent with the adaptive market 
hypothesis in that some violations occur in some time periods and not in others. That is, 
the market may be adapting to temporary inefficiencies and eventually eliminates them. 
Lo (2004) states that the adaptive market hypothesis allows for behavioral biases such 
overconfidence, overreaction, and other behavioral tendencies consistent with individuals 
trying to cope with a changing and hard to understand market through simple heuristics.  
Furthermore, it combines principles of the well-known and often controversial Efficient 
Market Hypothesis with principles of behavioral finance. Lo (2004) postulates that 
investor behaviors such as loss aversion, overconfidence and overreaction are consistent 
with evolutionary models of human behavior, which include actions such as competition, 
















 For more than a decade, the world capital market has experienced the innovation 
connected with Islamic stock indices26, which are formed to monitor and screen out the 
stocks in conventional indices that concur with the principles of Islamic laws. In addition, 
they are developed to meet significant investor demand for Islamic products and to cope 
with the rapid growth in Islamic investing; since there have been exceptional capital flows 
from investors to Islamic financial markets. For example, the growth in Islamic investing 
after the world financial crisis in 2007-2008 doubled.  
 For this reason, practitioners and academics became interested in Islamic finance 
as an alternative investment option, mainly after the world economic crisis. For instance, 
researchers began to examine the features, development and performance of Islamic 
equity markets, Islamic Sukuk (Islamic bonds), Islamic equity funds and more. However, 
the academic research and literacy on Islamic finance is still limited, specifically on the 
ones that regard and securitize the market efficiency of Islamic stock indices.  
 Market efficiency, on the other hand, is one of the most controversial topics in 
finance literature. During the past four decades, efficient market hypothesis (EMH) and 
the Random Walk Hypothesis (RWH) were regarded as major topics in the financial 
literature. Firstly, the random walk does not imply that a market cannot be exploited by 
insider trading, the hypotheses also indicate that excess returns are not obtainable through 
the use of information contained in the past movement of prices. The efficiency of the 
                                                                
26  The Dow Jones Islamic equity Indices measure the stock performance of companies selected by Islamic 
economists and financial experts that are Shari’ah compliance. Investors in the Islamic equity markets 
should be aware about the company’s compliance of Shari’ah before its profitability.  In order to 
qualify for listing on the Islamic index, the Shari’ah board examines the nature of business, percentage 




stock market is vital in making investment decisions in order to ensure that stock prices 
accurately reflect all available relevant information and their values are not distorted by 
exogenous artificial factors rendering investments risky. Therefore, efficiency plays an 
enhanced role in the stock market especially in the economic development process. 
Overall, the validity of the random walk hypothesis has important implications for 
financial theories and investment strategies, and consequently, the issue is relevant for 
academics, investors and regulatory authorities.  
 Based on the existing literature, the Islamic equity Indices need further 
investigation to enable investors to be more aware of the behavior of these Indices. Such 
analysis will assist financial analysts to make more informed decisions about their 
portfolio investments. As such, this thesis is important for a number of reasons. First, it 
examines the weak-form of market efficiency in Islamic stock Indices, and therefore, 
contributes to the literature on weak-form efficiency of ethical Islamic equity Indices. 
Second, it uses robust statistical techniques (runs test, variance ratio tests, unit root and 
autocorrelation) on daily prices from January 1996 through November 2012, in order to 
capture structural changes and the impact of financial crises, which is divided into three 
study sub-periods by the researcher. Third, it helps investors and regulators to understand 
the distribution behavior of the Islamic equity markets. Since the efficiency of the stock 
market is significant in the decision-making process of investors and crucial in enhancing 
the role of the stock market in the economic development process. As such, the findings 
of this study have valuable implications for individual and institutional investors as well 
as policy makers. The study also forms a useful platform for further research and 





 While previous studies focus on testing the RWH in conventional Indices for 
developed, developing and emerging countries, to examine the validity of a hypothesis, 
it is essential that the hypothesis should be tested using different types of data, markets, 
indices and time periods. Although the weak-form market efficiency has been inspected 
over most of the world’s equity markets, the results differ from study to study due variants 
in the procedures or methodologies used, frequencies of data and the periods of study. 
 Over the past four decades, academics and practitioners have widely examined 
EMH in conventional developed and developing financial markets. However, the limited 
number of studies on Islamic indices found within the literature stresses the need for 
additional scrutiny particularly as to whether the claim of religious or moral Islamic 
principles may have led investors to make sacrifices in market efficiency. This was the 
main reason why this the focus of this thesis was to examine the weak form of EMH in 
four Dow Jones Islamic market indices (Asia/Pacific, developed, emerging and global) 
over the period of 1996-2012 and over three sub-periods (1996-2000, 2001-2006 and 
2007-2012). In order to examine the EMH in some depth a number of appropriate tests 
were identified and applied in this thesis. These are: the Autocorrelation test, three 
different unit root tests (the Augmented Dickey-Fuller (ADF) (1979), the Phillips-Perron 
(PP) (1988) test, and the Kwiatkowski, Phillips, Schmidt and Shin (KPSS) (1992) test), 
Run test (Bradley, 1968), and two types of Variance Ratio tests (conventional single 
variance ratio of Lo & MacKinlay (1988, 1989) and variance ratio based on sign and 
ranks of Wright (2000)).  
 The results of the autocorrelation, unit root and runs test reject the RWH in each 
of the four Islamic Indices. Furthermore, the Lo and MacKinlay (1988) and Wright (2000) 
variance ratio tests disregard the RWH in the developed, emerging and global Islamic 




Indices for the sub-periods (2001-2006) and (2007-2012). This indicates that these three 
Islamic equity Indices are not efficient, with the exception of the Asian/Pacific. 
Surprisingly, all Islamic Indices, except the Asian/Pacific, do not appear to follow a 
Random Walk (RW). These results demonstrate that the four Islamic Indices are not 
efficient in the weak form in all periods except the Asian/Pacific Islamic over the last two 
periods (2001-2006 and 2007-2012). Specifically, the researcher concludes the following: 
First, the four Dow Jones Islamic stock Indices under study do not follow a random walk 
and are not efficient in the weak-form over the entire period from 1996 to 2012. Second, 
the four Dow Jones Islamic stock Indices are moving toward efficiency, but none of them 
have reached efficiency, except the Asian/Pacific, during the last two sub-periods. Third, 
the level of efficiency in the weak-form in the four Dow Jones Islamic Indices is 
influenced by the timing period of the study. Fourth, the Developed Islamic indices are 
moving toward efficiency at a greater pace than the emerging Islamic index. Thus, the 
efficiency in Islamic indices is influenced by country allocation in each index. On 
balance, the findings of this thesis contradict the previous results of Hassan (2000), 
Jawadi et al. (2015) and Al-Khazali et al. (2015) on the weak-form efficiency of Islamic 
equity markets. 
 The result of this study have valuable implications for investors at all levels, 
including individual, institutional and international investors and these findings are of 
particular importance to policy makers. In recent years, investment in Islamic assets is 
more widespread than ever and academic research can contribute to understanding this 
new capital market. The results of this study may, therefore, assist and enable investors 
to be more precise and efficient in assessing its behavior. The results may also effectively 
aid portfolio managers in making well-informed decisions during the process of forming 




understood by investors and regulators as a result of this study. This thesis will also help 
financial analysts make well-informed decisions in the process of constructing investment 
portfolios by enhancing investors’ and regulators’ understanding of the behavior of the 
Islamic equity markets.   
 Moreover, the results of this study add to the current body of literature which is 
important to analysts, investors and security exchange regulatory bodies. The results of 
this research may therefore assist policy maker decisions and lead to improvements in 
market conditions. It may also help investors and regulators to understand the distribution 
of the Islamic equity markets and test their predictive ability. Additionally, the 
incorporation of international events such as the recent financial crisis (Asian and global 
crisis) may shed light on how continuous or discontinuous the informational efficiency 
of Islamic equity markets is vis-à-vis (or in accordance with) their conventional 
counterparts. Moreover, at an academic level, it may motivate and assist other researchers 
to pursue further studies leading to a more thorough understanding of the behavior and 
specificities of Islamic equity markets. 
Having summarized the general conclusions of the study, it is useful to begin this 
discussion by stating that to examine the validity of a world phenomenon or a hypothesis 
in financial economics, it is essential that the hypothesis should be tested using different 
types of data, markets, Indices and time periods. For instance, the Random Walk 
Hypothesis (RWH) of the efficient market has been examined over most of the world’s 
equity markets, however, due to different factors effecting these studies, such as: uses of 
methodology, frequency of data, and time period of study, the results of previous studies 
differ from one to another. By testing the validity of the RWH, therefore, the researcher 
extends the current literature by investigating the weak form market efficiency in the 




increased number of practitioners and academics became interested in Islamic stock 
indices as an investment vehicle. Researchers also began to investigate the behavior and 
performance of Islamic indices, Islamic equity funds, and Islamic bonds.     
 The growth of Islamic financial services is due to several factors. First, it has been 
stated that no Islamic institutions failed or were adversely affected compared to 
conventional banks due to the financial crises. Reasons for the financial crisis were 
recognized by Sidiqqi (2008), who concluded that they were mainly due to credit risk, 
the complexity of the financial instruments utilized, speculation and gambling. 
Ultimately, this lead to a “moral failure” that gave rise to exploitation and corruption. 
Thus, the growth in Shari’ah compliant investments may be related to the hedging of 
downside risk in negative economic conditions. Studies by Milly and Sultan (2012) and 
Alam and Rajjaque (2010) have shown that Islamic investing is less risky than 
conventional investing in periods of economic slowdown. Second, Islamic investment 
had only come to light because of flaws and instabilities in the financial market, which 
substantially influenced the US and Europe in 2008-2009, thus, shrinking conventional 
capital markets. Third, Islamic investing deals primarily with profit and loss sharing 
(PLS). Researchers claimed that, in terms of risk, PLS has advantages over conventional 
finance.27 Others attributed the 2008–2009 global financial crisis to inadequate market 
discipline, which resulted from insufficient profit-loss sharing modes of financing, 
expansion of the size of the derivatives, and “too big to fail” institutions.28  In light of the 
Madoff Ponzi scheme scandal, people had doubts whether or not some firms where just 
“too big to indict”. Fourth, many Muslim and non-Muslim investors became more 
                                                                
27 See Al-Zoubi and Maghyereh (2007). 




interested in Islamic investing after the increase in their wealth due to the heightened 
increases in oil prices. Hence, there was a need for a safe and stable economic 
environment and Muslim investors sought appropriate Shari’ah compliant substitutes to 
conventional investments.  
Despite the development of Islamic finance, the ongoing rising academic 
literature on the subject has, so far, provided scant information on the market efficiency 
of Islamic stock indices. Hence, the rapid growth of Islamic capital markets is making it 
increasingly necessary for a better understanding of their market efficiency.  Furthermore, 
the limited number of studies found in the literature and their inconclusive results have 
accentuated the need to further investigate whether the application of religious or moral 
Islamic principles may have led investors to make sacrifices in market efficiency. It is 
worth emphasizing once again how the efficient market hypothesis tested on the Dow 
Jones Islamic indices could be important not only to security analysts and investors but 
also to the security exchange regulatory bodies. As a result, the discussion of the outcome 
and results of this thesis are built around these three key players.  
The researcher has looked at the stylized facts of the index return series and their 
distribution patterns during the period of study, and consequently, found clear evidence 
that these series deviate from the prior condition of a random walk model. Moreover, it 
has been concluded from the results of the various tests that have been used that the 
random behavior of the returns is inexistent. This result has also been checked for 
robustness by splitting the entire sample into three smaller samples and a similar 
conclusion has been reached. All the tests performed on the index returns have rejected 
the RWH, thus providing a negative answer to the thesis’s research question that the Dow 




However, the statistical evidence provided by some of the tests performed should 
be taken with care. In fact, the autocorrelation test is not conclusive enough to qualify the 
returns to be predictable. The autocorrelation found in the return series might be due to 
the presence of noise traders in the market or due to trading and reporting delays. Some 
scholars, such as Butler and Malaikah (1992), attribute it to the absence of market makers 
and high transaction costs. Therefore, taking all the results together, we should look first 
at some major implications.   
One way one could think of interpreting the weak form inefficiency of the Dow 
Jones Islamic markets is that the price formation process may slowly disseminate 
information, the fact that there is sophisticated communication technology. One may also 
think that the rejection of the RWH could suggest that there is a lack of intensive market 
regulation, and therefore, it could be helpful to implement a regulatory change. 
Consequently, it will prevent bias and encourage savings and investments.  
Such findings may also reveal that the predictive ability in the Dow Jones Islamic 
equity returns could make investors more interested in non-conventional financial 
markets since the investors can use their trading rules to generate abnormal profits and 
hence beat these markets. However, this may foster speculation and it will be difficult for 
market regulators to figure out which category of market participants are degenerating 
their trades to gambling. Consequently, it is impotent to stress once again that this is 
against the Shari’ah rules and therefore one can see how the market efficiency issue of 
the Islamic markets is important for both Islamic scholars and for market regulators.  
The inefficiency results that this thesis provided should therefore be addressed 
because the Islamic Shari’ah that cares about the public benefits or “maslaha”. Having 
an efficient market would attract foreign portfolio investors and encourage domestic 




help improve the allocation of capital within their economies and increase economic 
development. Throughout the literature and the media coverage on Islamic finance, one 
may take these results as confirmation that the governing bodies of the Islamic equity 
markets should work on improving the efficiency of these markets, which is within 
emphasized governance and financial liberalization.   
The efficiency of the stock market is important in making investment decisions 
because investors prefer to make an investment in an efficient market where stock prices 
accurately adjust quickly to all available information. According to the EMH, stocks 
always trade at their fair value on stock exchanges; making it impossible for investors to 
either purchase undervalued stocks or sell stocks for inflated prices. As such, it should be 
impossible to outperform the overall market through expert stock selection or market 
timing and the only way an investor can possibly obtain higher returns is by purchasing 
riskier investments.  
Hence, the conclusion of this study has beneficial outcomes for stakeholders such 
as individual, institutional and international investors as well as policy makers. As Islamic 
equity indices have become more prevalent the thesis also adds to the current body of 
work to provide a more comprehensive view of this niche market which will allow 
investors to more precisely and proficiently assess its behavior. Hence, the thesis will not 
only aid financial analysts to conduct portfolio investments with more knowledgeable 
decisions, but will also enrich their understanding of Islamic equity market behavior. 
From a research perspective, the findings of the study encourages further research and 






Taking into account the hypothetical and experimental nature of the research, the 
study provided numerous lessons have been learned that are not constrained to the 
following: First, the development and advancement of the Islamic money industry. 
Specialists in Islamic funding expect that the Islamic money industry will keep on 
drawing high growth rates over all areas. Moreover, they have forecast that the total 
Islamic finance assets to reach $4 trillion by the end of 2020, and the total asset of Islamic 
banking sector to reach $2.6 trillion. Whereas the demand for Islamic financial 
instruments is growing at a high rate, many choose to invest in Islamic banks that follow 
Islamic laws (Shari’ah). One should recognize that after the world financial crises, more 
consideration has been paid to the Islamic account industry. However, researchers in 
Islamic finance demonstrate an absence of studies about the Islamic indices, for example, 
those arrangement with, market efficiency, irregularities, risk and return and at last the 
unpredictability. The term market efficiency in capital market theory is used to interpret 
the degree to which stock prices reflect all information. Moreover, past studies 
demonstrate that if the equity market being is efficient, subsequently, searching for miss-
valued assets will be a squander of time. In this manner, there will be no underestimated 
assets offering higher than anticipated return or overvalued resources offering lower than 
the expected return. 
To improve or achieve market efficiency in Islamic equity markets, the following 
recommendations are suggested: First, investors need to introduce new Islamic products 
and services in order to enlarge the market size; hence, increase trading volume and boost 
liquidity. Second, all investors, policy maker and practitioners should have easy access 
to information, and it must be widely available and released at the same time to market 
participants. Third, expected profits or earnings of an investment should be more than the 




products. Fifth, automated systems should be used in Islamic investing to speed the 
process of trading. Last but not least, more research is needed to explore the features of 
these Islamic indices. 
 
7.2. Comparisons with Previous Studies 
The issue of market efficiency has long been the subject of considerable interest 
among researchers since the pioneering work of Fama (1965). In order to test efficiency, 
random walk tests are widely used. Hence, Malkiel (2003) outlines the relationship 
between random walk and the hypothesis of market efficiency. He argues that if prices 
follow a random walk, all subsequent price changes are random departures from previous 
prices. In this case, stock prices reflect immediately all available information. 
Unlike conventional capital markets on the RWH, less attention has been paid to 
Islamic equity markets. The first study was carried out by Hassan (2000) who examines 
one Islamic index over the period 1996-2000. However, after the significant growth of 
Islamic investing, there have been increasing calls for a comprehensive investigation by 
academics. As stated in the introduction, it seems that research regarding efficiency on 
Islamic indices is coming to light as illustrated in recent studies by El-Khamlichi’s et al. 
(2014), Jawadi et al. (2015) and Al-Khazali et al. (2015) who examine the weak form 
market efficiency.   
This section provides a comparison between previous findings and the results of 
the current study. Using monthly data over the period of 1996-2000, Hassan (2000) finds 
that the random walk in world Islamic index does exist. Consequently, he supports the 
weak form market efficiency. However, the limitations of his study are the following: (a) 
using monthly prices (1996-2000, 60 observations), (b) testing only one Islamic stock 
index, (c) applying the parametric tests (autocorrelation and Lo & MacKinlay's variance 




not substantial or unconvincing because of non-normality of the data. For the above 
reasons, it is concluded that Hassan’s (2000) findings are inconclusive, indecisive and 
questionable.  
El-Khamlichi et al. (2014) report that the efficiency analysis is carried out using 
the variance ratio tests of RWH (Lo & MacKinlay, 1988). Under the null hypothesis, 
price movement should show no path dependency. Their findings show that both Islamic 
and non-Islamic indices have the same tendencies and therefore the same level of (in) 
efficiency. The limitations of their study are the following: (a) they use only the 
conventional variance ratio test of Lo and MacKinlay (1988) to examine the same 
hypothesis, (b) they use daily prices for only two Islamic indices over the period of 1999-
2011 (Islamic Dow Jones) and 2007-2011 (Islamic FTSE) and (c) they did not examine 
sub-periods. Jawadi et al. (2015) examined RWH in three Islamic indices and report that 
the Developed Islamic index is more efficient than emerging Islamic index in the short 
and long-Run. Their study differs from the current study in the following: (a) their time 
period of study is very short mainly for Islamic FTSE, (b) they apply time series analysis 
which is a parametric method, while this thesis uses five different parametric and non-
parametric methods and (c) their results are mixed and indecisive. Finally, Al-Khazali et 
al. (2015) uses daily prices for nine Islamic and conventional indices to examine the same 
issue over the period 1997- 2012 and over four sub-periods. They report that Islamic stock 
indices are less efficient in earlier sub-periods, but seem to become more efficient as their 
popularity increases. The main differences between these studies and this thesis are the 
following: (a) the methodology used, (b) different sub-periods, and (c) Islamic indices 





These previous studies, although valuable, have some limitations; as such, were 
considered in the design of this thesis. The advantages of this thesis over previous studies 
are: first, it applies the signs and ranks tests of Wright's (2000) variance ratio tests and 
Run test which are more robust than other tests. Several researchers, including Haque et 
al. (2007), point out that Wright's (2000) non-parametric test based on signs and ranks is 
more accurate than the conventional Lo and MacKinlay's variance ratio test. Second, in 
this thesis, longer time periods are used and efficiency is investigated over three sub-
periods. This thesis uses daily prices for four Islamic Indices (Asia/Pacific, Developed, 
Emerging and Global) from January, 1996 to December, 2012 and over three sub-periods 
(1996-2000, 2001-2006 and 2007-2012). The randomness of historical data may change 
over different periods due to volatility; thus, this thesis looks into how market efficiency 
in the weak form is influenced by the selected period of study. Furthermore, these periods 
are of particular interest to separate the effect of the Asian crisis (1997-1998) and the 
world financial crisis (2007-2008), which may influence the Asian/Pacific Islamic Index 
and other Islamic Indices. However, these periods have not been covered by previous 
studies except period 1 in the Dow Jones Islamic Index, which was examined by Hassan 
(2000). In general, using more data in the study provides highly accurate and robust 
results than using less data. Third, this thesis also uses robust statistical techniques: 
autocorrelation, unit roots, Run test, Lo and MacKinlay's parametric variance ratio tests 
and Wright's non-parametric variance ratio tests (sign and ranks tests). It is found that the 
results of the autocorrelation, unit root and Run test reject the RWH in the four Islamic 
Indices. While Lo and MacKinlay's (1988) and Wright's (2000) variance ratio results 
exclude the RWH in the developed, emerging and global Islamic indices, on the other 
hand, the both test do not successfully exclude the null hypothesis in the Asian/Pacific 




Therefore, this indicates that these three Islamic equity indices are not effective, while 
the Asian/Pacific is. Hence, such outcomes were investigated by the researcher, and 
indicated that all Islamic indices, except the Asian/Pacific, do not appear to follow a 
Random Walk (RW). However, it is observed that the developed Islamic index moves 
faster toward efficiency than emerging Islamic index. Furthermore, the degree of 
efficiency changes over different periods of study. On balance, the findings of this thesis 
contradict previous results of Hassan (2000), El- Khamlichi et al. (2014) and Jawadi et 
al. (2015) on the weak-form efficiency of Islamic equity markets but are consistent with 











8. Summary and Conclusion 
8.1. Introduction 
Since introducing the Dow Jones Islamic Market Index (DJIMI) in 1999, the 
Index has rapidly gained an increasing response from investors, policy makers and 
academics. The new Islamic index provides investors and policy makers with an overview 
of Shari’ah compliant stocks as well as the opportunity to invest. In addition, the 
performance of Islamic investments such as mutual funds, portfolios and stocks are 
evaluated against the performance of the Islamic index (Al-Zoubi and Maghyereh, 2007). 
It has been more than a decade since investors, regulators and academics have seen the 
innovation of Islamic equity indices. These indices are constructed to screen out the 
stocks in conventional indices to comply with Islamic laws. Thus, indices have been 
developed to meet the substantial demand of investors for Islamic products and to cope 
with the growth in Islamic investing.   
Hoe et al. (2014) state that significantly more investors are injecting additional 
capital into the Islamic finance industry due to its tremendous growth. As pointed out 
earlier, “the INCEIF states the world financial market has seen double digit growth in 
Islamic finance over the last decade and it is expected to reach USD 4.00 trillion by 
2020”.29 This expansion and diversity in Islamic assets implies great diversification 
benefits among these countries, which also attracts non-Islamic financial institutions to 
offer Islamic financial products and services to meet the heavy demand on such products 
and services. Moreover, several non-Islamic financial institutions have developed and 
introduced Islamic stock indices (e.g., HSBC, Merrill Lynch, Citibank, Barclays and 
Morgan Stanley).  
                                                                




The construction of the Dow Jones Islamic Market Index (DJIMI) in 1999 was a 
major step in the development of Islamic finance. According to Siddiqui (2007, p.496), 
it represents “the first institutional approach by a western index provider (the Dow Jones 
Index) to publish an index with a methodology that applies Shari’ah screen to define a 
universe of Shari’ah compliant stock in the global marketplace.” In principle, the purpose 
of DJIMI is to define the borders of a universe of Islamic finance in which components 
meet specific Shari’ah based laws and to recognize the growing need for investments that 
are compliant with these laws.   
The Islamic financial system is different from its conventional counterpart. 
Islamic finance is based on a set of principles referred to as Shari’ah (Islamic law). Arouri 
et al. (2013) state that the Islamic financial system was established to take into 
consideration, not only religious aspects, but also moral, ethical and social dimensions. It 
was also deemed to be more stable than the conventional system especially during crisis 
periods. Thus, Muslim and non-Muslim investors alike may raise several fundamental 
questions concerning the Dow Jones Islamic stock indices (DJII). For examples, are the 
DJII informationally efficient in processing information? More specifically, how should 
the relative efficiency of these Islamic stock indices be evaluated when it is known that 
returns in these indices, like others, have a non-normal and non-stationary distribution?   
Due to the world economic down-turn in 2008, investors at all levels began 
looking for new investment tools to hedge their portfolios. Afterwards, it is observed that 
practitioners and academics started paying more attention to Islamic investing as a new 
option in the global market; for instance, exploring the behavior and performance of 
Islamic equity indices, Islamic mutual funds and Islamic Sukuk (bonds) (Al-Khazali et 
al., 2015). In spite of the growth of Islamic finance, however, the academic literature on 




capital markets has highlighted the need to better understand their market efficiency.    
In fact, market efficiency has been one of the most debated issues in the finance 
literature over the past four decades. Throughout this period, academics and practitioners 
have widely examined the efficient market hypothesis (EMH) in conventional developed 
and developing financial markets. Fama’s (1965) early works argued that market 
efficiency is achieved when the price of a security accurately reflects and quickly adjusts 
to all available information in the market. Thus, he concluded that no single investor 
would benefit from information since everyone has access to the same information that 
has been reflected in the price by the market. When successive stock price changes and 
price movements are independent, it indicates that the stock market is efficient in the 
weak-form. Therefore, the randomness of stock prices should be investigated using of the 
Random Walk (RW) theory (Fama, 1970).   
Although the literature has reported substantial studies on the efficient market 
hypothesis (EMH) in almost every conventional equity market in the world, studies on 
Islamic equity markets (indices) are extremely limited. The literature review on EMH and 
Islamic investing presented in this thesis uncovered that Islamic stock indices are in need 
of further investigation and that the main issues are not limited to market efficiency. 
Market participants are also keen to know more about these new indices, such as 
efficiency, size, risk and return, liquidity and regulations. These new indices have now 
become ubiquitous to Muslim and non-Muslim investors.  
To the author’s knowledge and since this study was initiated in 2012, there were 
no published studies related to the efficiency of Islamic stock indices except Hassan’s 
(2000) study. However, the recent impressive growth in this sector is now attracting more 
attention as illustrated by recent studies (El-Kamachili et al., 2014; Jawadi et al., 2015; 




market efficiency, in general, and contributes to the literature on Islamic investing in 
particular. The issue of whether the efficient market hypothesis is maintained in Islamic 
stock indices is important given that Islamic finance is often proffered as a good substitute 
for conventional finance opportunities (Arouri et al., 2013; Jawadi et al., 2015).    
Furthermore, whether investors will make sacrifices in market efficiency in 
Islamic equity indices because of the application of religious or moral Islamic principles, 
needs to be understood. As a result, the aim of this thesis was to examine the weak form 
of Efficient Market Hypothesis (EMH) in four Dow Jones Islamic market indices (DJIMI) 
over the period of 1996-2012 and over three sub-periods (1996-2000, 2001-2006 and 
2007-2012). These indices are: Asia/Pacific Islamic index, developed Islamic index, 
emerging Islamic index and global Islamic index.  
 
8.2. Summary of Results 
The thesis used the daily stock prices from Datastream for four Dow Jones 
Islamic Market Indices (DJIMI). It covers a 17-year-period between January 2nd, 1996 
and November, 2012 and three sub-periods (1996-2000, 2001-2006 and 2007-2012). The 
random walk hypothesis was tested using variance ratio tests (Wright’s rank and sign and 
Lo MacKinlay), unit root tests, Run test and serial correlation test.  
It was found that the returns series of the four Islamic indices exhibit significant 
levels of skewness and kurtosis. The negative skewness of the returns for the four indices 
indicates that the stock index returns are flatter to the left compared to the normal 
distribution. On the other hand, when the distributions of stock returns have sharp peaks, 
this is an indication of a high degree of kurtosis as reported compared to a normal 
distribution. The Jarque-Bera statistics confirm significantly the non-normality of returns 
in the four Islamic indices. A visual inspection of the Islamic Indices used in this thesis 




to what is observed in the Asia/Pacific and Emerging Indices. In fact, the Asia/Pacific 
and Emerging Indices show a drop during the Asian (1997-1998) and the world financial 
(2007-2008) crises. Surprisingly, all the four indices display an upward trend after both 
crises, which indicates that there was a speedy recovery. Moreover, the daily returns of 
the four Islamic stock Indices fluctuated significantly between 2007 and 2008, showing 
some volatility clusters, that is, periods of high and low volatility, whereas the 
Asian/Pacific and Emerging Islamic Indices displayed high volatility during the Asian 
crisis between1997-1998. Nevertheless, a period of stability is observed in the daily 
returns between years 2003 and 2006.  
Moving on to the weak form efficiency test, this study confirmed that the presence 
of unit roots is rejected by ADF, PP and PKSS tests in all periods. This means that the 
random walk hypothesis is rejected, and the four Islamic indices under study are not 
efficient in the weak form. Moreover, and accommodating for robustness, this study also 
uses Wright's (2000) variance ratio test, knowing that the previous unit root tests used 
have very poor power properties, that confirms the rejection of the weak form efficiency. 
Prior to that, the autocorrelation test, the results show clear signs of autocorrelation in the 
four Islamic indices over the entire period as the coefficient of all lags is significantly 
different from zero. The Q statistics confirm these findings. Thus, the null hypothesis of 
RW is rejected for the four Islamic stock indices during the full period. The conclusion 
of these results over the entire period show that the four Islamic Indices under study are 
not weak form market efficient.  
The thesis extended its results by dividing the entire period of study in the three 
sub-periods accommodating for possible structural breaks in the data. The results during 
the three sub-periods for the Developed, Global and Emerging Islamic indices, show that 




the weak form for these markets is not time sensitive or discontinuous but rather 
persistent. The only exception however was observed for the Asia/Pacific index during 
the third sub-period between 2007 and 2012, and where the results display insignificant 
autocorrelation in the return series, hence failing to reject the null hypothesis and 
indicating weak form efficiency.  
Furthermore, the results of the Run test show that the null hypothesis is rejected 
in the four Islamic stock indices during the entire period. Thus, the weak-form market 
efficiency can be rejected in any of the Islamic equity markets under study. On one hand, 
the results during the three sub-periods indicate that the RWH is rejected for emerging, 
developed and global Islamic indices at the 1% significance level while it is not rejected 
in the Asia/Pacific during the second and third sub-periods. The findings also suggest that 
the Asia/Pacific Islamic Index could be moving toward being efficient over time. On the 
other hand, the results of LOMAC variance ratio tests show that the RWH is not rejected 
for some short holding periods of 2, 4, and 6 days but rejected for longer periods in the 
four Islamic indices over the entire period. In fact, the joint test rejects the null hypothesis 
of a RW at the 1% confidence level under both homoscedasticity and heteroskedasticity 
for all indices under study. It is concluded that none of the Islamic equity indices under 
study is efficient in the weak form over the period 1996-2012. 
Over the three sub-periods, the results of LOMAC tests are summarized as 
follows: over the first period (1996-2000), results are similar to those of the full period, 
where the RWH is rejected for certain lags, but not for all lags. This infers that the Islamic 
indices under study are not weak form efficient during the first sub-period. During the 
second period (2001-2006), it is observed that the Asian/Pacific Islamic index is efficient 
in the weak form, while the developed, emerging and global Islamic indices are not. 




Asia/Pacific Islamic index. For the developed and global indices, mixed results were 
found as the joint test rejects the RWH while the individual test does not. Finally and for 
the emerging Islamic index, the RWH is rejected under both tests (individual and joint). 
In conclusion, all Islamic indices are not efficient except the Asian/Pacific over the third 
sub-period.  
To check the robustness of the previous LOMAC test results, the outcome of 
Wright (2000) test is presented. During the entire period, for the Islamic indices under 
study, while the test reports mixed results for all short holding periods as the joint test 
rejects the null hypothesis. Therefore, it can be inferred that the Islamic indices under 
study are not weak form efficient as their price series do not follow a random walk. For 
the first sub-period (1996-2000), it is observed that the results of Wright’s test report 
mixed results for certain lags, but not for all lags as the joint test rejects the null in the 
Islamic indices. Thus, Islamic indices are not weak form market efficient during this sub-
period. For the second sub-period (2001-2006), the results of R1, R2 and S1 show that the 
RWH is not rejected in the Asia/Pacific Islamic index. Therefore, the Islamic index is 
weak form efficient in the Asia/Pacific region. For the developed Islamic index, the RWH 
is only rejected at 2 and 4 holding days, for R1 and R2, and at all holding periods except 
at 16 days, for S1. On the other hand, the RWH is rejected at 1% confidence level of 
significance using the joint test. Thus, the Islamic index is not weak efficient in the 
developed region. Furthermore, over the same period, the emerging and the global Islamic 
indices are not weak efficient. The results of the three tests (R1, R2 and S1) and the joint 
test reject the RWH at the 1% level significance. Finally, the results of Wright’s tests at 
all lags and joint test fail to reject the RWH in the Asian/Pacific region during the third 
sub-period (2007-2012). Thus, the Asia/Pacific Islamic index is weak form efficient. On 




level of significance. The results indicate that the developed, emerging and global Islamic 
indices are not weak form efficient over the third sub-period.   
In summary, the findings of autocorrelation, Run, and variance ratio (Wright and 
LOMAC) tests report that the RWH is not rejected in the Asian/Pacific Islamic index 
during the two sub-periods of 2001-2006 and 2007-2012. Therefore, the Islamic 
Asian/Pacific market index weak form efficiency has changed level from being inefficient 
during 1996-2000 to efficient during 2001-2012 if one clusters the last two sub-periods. 
This suggests that the weak form efficiency for such market is time-varying. Comparing 
Islamic and conventional market efficiency results, these results are consistent with those 
of Alam’s et al. (1999) who supports the RWH in Asia for conventional indices, while it 
contradicts the findings of Hoque et al. (2007) who reject the RWH in conventional 
indices in Asia.    
In conclusion, the first null hypothesis is rejected in the four Islamic indices over 
the entire period. Thus, the answer to the first proposed research question is that the four 
Dow Jones Islamic stock indices under study do not follow a random walk and hence are 
not efficient in the weak-form over the entire period from 1996 to 2012.  
With regard to the second null hypothesis tested in this thesis, the results are not 
conclusive in all the indices studied. In fact, the non-overlapping sub-period analysis 
reveals that only the Asian/Pacific market is weak form efficient during the last two sub-
periods. Whereas the other three Islamic markets are inefficient over the three sub-
periods. Therefore, the second null hypothesis can be rejected for the developed, 
emerging, and global markets and the answer to the second question, for these markets, 
is that the efficiency in the weak-form does not improve over time. However, the second 
null hypothesis is not rejected for the Asia/Pacific market suggesting that the weak form 




Finally, and to conclude on the third hypothesis, the level of efficiency for each 
Islamic index is affected by the timing of the period of the study. For instance, the 
Asian/Pacific is efficient in the weak form only during the last two sub-periods and the 
other three Islamic indices behave differently in terms of inefficiency in each sub-period.   
This means different periods may have the benefit of permitting for structural 
fluctuations, so that the market may follow a Random Walk (RW) in some of the periods 
while in other periods that hypothesis may be rejected. Therefore, this thesis fails to reject 
the third null hypothesis for three Dow Jones Islamic Indices, namely Global, Emerging, 
and Developed. Hence, the answer to the third question (Is the efficiency in the weak-
form in the four Dow Jones Islamic Market Indices influenced by the period of the study?) 
is that the efficiency in the weak-form in these three Dow Jones Islamic Indices is not 
influenced by the time period of the study. Whereas, the same null hypothesis is rejected 
for the Asia/Pacific Dow Jones Islamic Index.   
The advantages of the results of this thesis over previous research studies in the 
literature lie in its coverage of all existing Dow Jones Islamic markets. In addition, the 
thesis’ results allow for inferences in various ways. First, the signs and ranks tests of 
Wright (2000) variance ratio tests and Run test which are more robust than other tests 
have been applied. Wright's (2000) states that “the variance ratio tests based on sign and 
ranks have two advantages over Lo and MacKinlay's methods when the sample size is 
relatively small: (i) as the sign and rank tests have the exact sampling distribution, there 
is no need to resort to asymptotic approximation, and (ii) the tests may be more powerful 
than the conventional variance ratio tests when the data is highly non-normal”.  Secondly, 
the conducted study was over the course of three sub-periods within a prolonged time 
period and test efficiency, while also using daily prices for four Islamic Indices 




Furthermore, the three sub-period were consecutively as the following: 1996-2000, 2001-
2006 and 2007-2012. These time periods were specifically chosen that disembodied the 
impact of the Asian crisis (1997-1998), and the world financial crisis (2007-2998), which 
may have affected the indices of the study; the Asian/Pacific Islamic Index and other 
Islamic Indices. Due to the fact that these events are recent, these periods were not 
inquired by former studies, with the exclusion of period 1in the Dow Jones Islamic Index 
by Hassan (2000). Hence, acquiring more data for the study produces more precise and 
robust results than using less date. Thirdly, by using numerous of statistical methods such 
as autocorrelation, units roots, run test, parametric Lo and MacKinlay’s variance ratio 
tests and Wright’s non-parametric variance ratio (sign and ranks tests), the results of the 
autocorrelation, unit root and Run test concludes that they reject RWH in the four Islamic 
indices. Even though the null is not excluded in the Asian/Pacific Islamic indices for the 
consecutive sub-periods 2001-2006 and 2007, the variance ratio rest by Lo and 
MacKinlay (1988) and Wright (2000) rejected the RWH in the developed, emerging and 
global Islamic indices. Hence, such results define that these three Islamic equity indices 
are not effectual, excluding the Asian/Pacific one. Therefore, all Islamic indices, with the 
expception of the Asian/Pacific, do not seem to assimilate a Random Walk (RW). On the 
other hand, it has been noted that the Developed Islamic Index is potent to be competent 
before the Emerging Islamic Index. Overall, the found remarks of this thesis refute 
previous results by Hassan (2000), El-Khamlichi et al. (2014) and Jawadi et al. (2015) 
on the weak-form efficiency of Islamic equity markets. Yet they are demonstrated to 
correspond with the results of Al-Khazali et al. (2015). 
Furthermore, this study differs from previous studies in terms of Islamic indices 
used. Some of the reasons for selecting these indices are: first, to provide a comprehensive 




four Islamic indices. Second, they were selected to examine whether the degree of 
efficiency is affected by country allocation in each Islamic index used. It should be known 
that different Islamic indices have different country allocations where Global or World 
Islamic index contains the most countries. Appendix A reports that the most country 
allocation is concentrated in the following order: the Global (World), Emerging, 
Developed and the Asian/Pacific Islamic indices, respectively. Third, using regional 
Islamic indices allows the researcher to compare the results of this study with the findings 
of the RWH in conventional markets, such as studies in the Asian markets. Fourth, these 
indices were selected to find whether or not the Asian/Pacific, Developed and Emerging 
Islamic indices behave similarly in terms of the level of efficiency.  For instance, if the 
Developed Islamic index is more or less efficient than the Asian/Pacific or Emerging 
Islamic indices and vice versa. Previous studies show that conventional markets in 
developed countries are more efficient than conventional markets in emerging countries. 
Thus, researchers can ask if the same results are expected in Islamic indices. Fifth, the 
indices used in this study were selected to differentiate it from previous studies on Islamic 
indices as previous studies used only benchmarks of Islamic index, such as the global 
Islamic index. Appendix A provides country allocation in each Islamic index used in the 
thesis. Appendix B presents the guide to the Dow Jones Islamic Market Indices. Looking 
at the stylized facts of the index return series and their distribution patterns during the 
chosen period of study, there is clear evidence that these series deviate from the prior 
condition of the random walk model. It is then concluded, from the results of the various 
tests conducted, that the random behavior of the returns is inexistent over the entire 
period. This result has also been checked for robustness as the whole sample size is 
divided into three smaller samples and a similar conclusion has been made except in 




returns have rejected the random walk hypothesis and provided a negative answer to the 
research question that the Dow Jones Islamic market is inefficient.  
 
8.3. Implications  
Based on the results of the study, some major implications were highlighted. One 
way that could be thought of to interpret the weak form inefficiency of the Dow Jones 
Islamic markets is that the price formation process may slowly disseminate information 
even though we live in an era of sophisticated communication technology. Moreover, the 
rejection of the random walk hypothesis could suggest that there is a lack of intensive 
market regulation and therefore it could be helpful to implement a regulatory change. 
Consequently, it will prevent bias and encourage savings and investments.  
Such findings also indicate that the predictive ability in the Dow Jones Islamic 
equity returns could make investors interested more in non-conventional financial 
markets since they can use their trading rules to generate abnormal profits and hence beat 
these markets. However, this may foster speculation and make it difficult for market 
regulators to identify which category of market participants are degenerating their trades 
to the status of gambling. It should not be forgotten that this is against the Shari’ah rules 
and therefore this emphasis the importance of the market efficiency issue of the Islamic 
markets for Islamic scholars and market regulators.   
The stock market efficiency is necessary to make sound investment decisions. 
Investors prefer to make an investment in an efficient market where stock prices 
accurately adjust quickly to all available information. Fama (1965; 1970) reports that in 
an efficient market, it impossible for investors to make abnormal profits because they 






The results of this thesis have valuable implications for investors, regulators, 
market makers and policy makers. Some of these implications are as follows:  
i. It allows researchers, investors and practitioners to more accurately understand 
the behavior and the efficiency of new Islamic equity markets.  
ii. It benefits investors who are interested in Islamic investing to make sound and 
rational decisions in forming an efficient portfolio.  
iii. It improves market makers’ and regulators’ knowledge and awareness of the 
performance and features of the Islamic stock indices.   
iv. It helps researchers and academics to better understand the relationship between 
stock prices and standard risk-return models in Islamic finance. For instance, the 
Capital Asset Pricing Model (CAPM) was derived under the assumptions of 
market efficiency and stock prices are at equilibrium. Thus, they are interested to 
know how such models can be applied and used in Islamic investing.  
v. It boosts the confidence of investors to buy/sell more stock when the market fairly 
values these stocks. This is due to stock market efficiency.  
vi. It is also significant to managers in Islamic financial institutions. In an efficient 
market, stock prices integrate the effect of decisions made by managers and aim 
to increase shareholder wealth. Thus, managerial decisions offer inspiration to 
track shareholder wealth expansion.  
This thesis also makes several contributions to the current literature on Islamic 
investing by understanding more about the random walk model in stock prices. It helps 
interested investors and portfolio managers to understand how Islamic stocks behave 
during different business cycles such as financial crises. In this thesis it was found to 
account for the structural break that took place during 1997-1998 and 2007-2008 that are 




The study also adds value to the current literature because of its importance to 
financial analysts, traders and policy makers in the stock market in their decisions to 
enhance market conditions. It may also help investors, policy makers and regulators to 
comprehend the distribution of the Islamic equity markets and test their predictive ability. 
Additionally, the incorporation of international events such as recent financial-crisis 
(Asian and global crisis) may shed light on how continuous or discontinuous the 
informational efficiency of Islamic equity markets is vis-à-vis their conventional 
counterparts. Finally, it motivates and encourages other researchers and practitioners to 
conduct additional and further research on new topics in Islamic investing. This may lead 
to more specific and specialized studies in Islamic finance in the future.    
 
8.4. Contributions  
 The limited number of studies on Islamic indices found in the literature stresses 
the need for additional scrutiny on whether the claim of religious or moral Islamic 
principles may have led investors to make sacrifices in market efficiency. Therefore, the 
aim of this thesis was to examine the weak form of Efficient Market Hypothesis (EMH) 
in four Dow Jones Islamic market indices (DJIMI) and in so doing to address the 
following three research questions:     
1. Do the four Dow Jones Islamic Market Indices follow a random walk model or 
 efficient in the weak-form?  
2. Does the efficiency in the weak-form in the four Dow Jones Islamic Market 
 Indices improve over time?   
3. Is the efficiency in the weak-form in the four Dow Jones Islamic Market Indices 





The results of the thesis provide answers for the above questions and the hypotheses 
discussed in Chapter 1 are fulfilled.   
 One should note that at the time the researcher started working on this thesis and 
to the best of his knowledge, the existing literature showed no evidence of the RWH in 
the Islamic equity markets with the exception of Hassan (2000). This thesis fills the gap 
by investigating the RWH in the Dow Jones Islamic indices.  The advantages of this thesis 
over previous studies are: first, it applies the signs and ranks tests of Wright's (2000) 
variance ratio tests and Run test which are more robust than other tests. Several 
researchers, including Haque et al. (2007), point out that Wright's (2000) non-parametric 
test based on signs and ranks is more accurate than the conventional Lo and MacKinlay's 
variance ratio test. Second, in this thesis, longer time periods are used and efficiency is 
investigated over three sub-periods. This thesis uses daily prices for four Islamic Indices 
(Asia/Pacific, Developed, Emerging and Global) from January, 1996 to December, 2012 
and over three sub-periods (1996-2000, 2001-2006 and 2007-2012). The randomness of 
historical data may change over different periods due to volatility; thus, this thesis looks 
into how market efficiency in the weak form is influenced by the selected period of study. 
Furthermore, these periods are of particular interest to separate the effect of the Asian 
crisis (1997-1998) and the world financial crisis (2007-2008), which may influence the 
Asian/Pacific Islamic Index and other Islamic Indices. These periods have not been 
covered by previous studies except period 1 in Dow Jones Islamic Index that was covered 
by Hassan (2000). In general, using more data in the study provides more accurate and 
robust results than using less data. Third, this thesis also uses robust statistical techniques: 
autocorrelation, unit roots, Run test, Lo and MacKinlay's parametric variance ratio tests 





8.5. Recommendations   
The inefficiency results that the current study provides should be addressed as the 
Islamic Shari’ah is concerned about public benefits. Having an efficient market may 
encourage Muslim and non-Muslim investors to invest more and to save more in the local 
market. This is what Islamic countries are attempting to work towards. In addition, it will 
help improve the allocation of capital within these economies and assist economic 
development. Through a reading of the literature and the media coverage on Islamic 
finance, the results of the study may be taken as a confirmation that the governing bodies 
of the Islamic equity markets work on improving the efficiency of these markets through 
additional governance and financial liberalization. 
To enhance or move towards market efficiency in Islamic equity markets, it is 
recommended that policy makers should perform or adopt the following strategies:  
i. Attract more investors (individual and institutions) and introduce new Islamic 
products into the market in order to enlarge the market size, increase trading 
volume and to boost liquidity.  
ii. Offer easy access to information that should be commonly obtainable and 
unrestricted to investors simultaneously.  
iii. Reduce the costs of trading. Investment strategy's expected profits should be 
higher than transaction costs.  
iv. Encourage conventional banks to offer more ethical investments to which Islamic 
financial products belong. This will lead to remarkable evolution in Islamic 
investing in the market and yield significant gains in maturity. This may result in 
high improvement or enhancement in market efficiency for Islamic indices (Al-





v. Use computerized automated trading systems in Islamic stock markets. This is to 
improve entry speed of orders and permit the user to trade multiple accounts or 
various strategies at one time. Since computers respond immediately to changing 
market conditions, automated systems are able to generate orders as soon as trade 
criteria are met (Jha and Shikita, 2014). 
vi. Its strongly recommended that academics and practitioners conduct further 
thorough research on Islamic Finance for the following reasons: 
 It would be essential to examine the behavior of Muslim and non-Muslim 
investors who are interested in Islamic products or services in terms of risk, returns and 
investment horizon. This is because the fast evolution of Islamic assets is making it 
essential to better understand their return pattern, size, performance and liquidity. 
Additional research is also required to discover the features of these indices. As a result, 
it is suggested that future research should focus on several topics such as anomalies in 
Islamic equity markets (January, day, week,  P/E, size and beta), risk and return 
relationship (CAPM, APT, etc.), agency theory, capital structure and portfolio 
diversifications to name a few. Finally, it is recommended that regulators and advisors of 
Islamic finance should examine and assess if an efficient allocation of resources could be 
enhanced and achieved by Islamic investing.  
 
8.6.  Limitations and suggestions 
 The first unpublished work on market efficiency in the Dow Jones Islamic equity 
indices was conducted by Hassan (2000) over the period 1996 to 2000.  He used 
autocorrelation and Lo and Mackinlay's variance ratio test to examine the random walk 
hypothesis in the Dow Jones Islamic indices. Since 2012, the author of this thesis has 




market efficiency in four Dow Jones Islamic indices. Due to limited data, the author could 
not examine the semi- and- strong-forms of market efficiency in Islamic indices. This 
thesis is also limited to only four Dow jones Islamic indices over the period 1996 to 2012. 
Furthermore, this thesis uses only Autocorrelation, Run, Unit Root, Variance Ratio tests 
to answer the research questions and to examine the hypotheses.   
 The author suggests that further research is needed on the topic of efficient market 
hypothesis (MEH) in Islamic indices. In order to have develop a more comprehensive 
study on EMH, future research should cater all major Islamic equity indices (IEIs) 
providers: Financial Times Stock Exchange (FTSE), Standard and Poor’s (S&P), Morgan 
Stanley Capital International (MSCI) and Dow Jones (DJ). These Islamic equity indices 
cover more global, regional and country levels. Different methodologies may also lead to 
different results. Thus, future research should implement other statistical methods to 
examine the EMH. Moreover, future research should focus more on the following topics: 
Shari’ah screening and performance, anomalies in Islamic equity markets (daily, weekly, 
monthly, PE, size, etc.), market timing and performance, semi-and-strong forms market 
efficiency, corporate and social responsibility, Islamic corporate finance and capital 
markets, regulatory and legislative landscape for Islamic financial markets and 
institutions, risk management and stability of the Islamic financial services industry, and 
more. This ongoing research would build upon the findings of this thesis and provide 
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Appendix A. Country Allocation (Source: www.djIndices.com) 
Asia/Pacific  Developed  Emerging  Global  
Japan 26.58% U.S. 60.91% South Korea 18.23% U.S. 53.06% 
Australia 16.35% U.K. 7.99% China 16.97% U.K. 6.96% 
South Korea 13.33% Japan 5.38% Taiwan 13.43% Japan 4.69% 
China 12.41% Canada 5.11% India 9.84% Canada 4.45% 
Taiwan 9.82% Switzerland 4.25% Russia 9.00% Switzerland 3.70% 
India 7.20% France 3.62% South Africa 7.56% France 3.15% 
Hong Kong 4.55% Australia 3.31% Brazil 5.39% Australia 2.88% 
Malaysia 2.75% Germany 3.17% Malaysia 3.76% Germany 2.76% 
Singapore 2.60% Sweden 1.24% Indonesia 3.02% South Korea 2.35% 
Indonesia 2.21% Hong Kong 0.92% Chile 2.61% China 2.19% 
Thailand 1.16% Netherlands Denmark 0.78% Mexico 1.93% Taiwan 1.73% 
Philippines 0.62% Norway 0.77% Thailand 1.59% India 1.27% 
New-Zealand 0.39% Singapore 0.61% Poland 1.53% Russia 1.16% 
Sri Lanka 0.02% Finland 0.53% Turkey 1.28% Sweden 1.08% 
  Italy 0.38% Kuwait 0.97% South Africa 0.97% 
  Spain 0.32% Philippines 0.84% Hong Kong 0.80% 
  Belgium 0.29% Qatar 0.72% Brazil 0.70% 
  New-Zealand 0.10% Egypt 0.26% Netherlands 0.68% 
  Ireland 0.08% Morocco 0.19% Denmark 0.67% 
  Austria 0.08% Oman 0.14% Norway 0.53% 
  Luxembourg 0.08% Hungary 0.14% Malaysia 0.48% 
  Portugal 0.06% Czech-Republic 0.13% Singapore 0.46% 
  Greece 0.03% Slovenia 0.11% Indonesia 0.39% 
   0.01% Jordan 0.09% Chile 0.34% 
    UAE 0.09% Finland 0.33% 
    Bahrain 0.07% Italy 0.28% 
    Romania 0.04% Spain 0.25% 
    Sri Lanka 0.03% Mexico 0.25% 
    Lithuania 0.01% Thailand 0.20% 
    Estonia 0.01% Poland 0.20% 
    Bulgaria 0.00% Turkey 0.17% 
    Latvia 0.00% Kuwait Philippines 0.12% 
      Qatar 0.11% 
      Belgium 0.09% 
      New Zealand 0.09% 
      Ireland 0.07% 
      Austria 0.07% 
      Luxembourg 0.07% 
      Egypt 0.05% 
      Morocco 0.03% 
      Portugal 0.02% 
      Oman 0.02% 
      Hungary 0.02% 
      Czech Republic 0.02% 
      Slovenia 0.02% 
      Jordan 0.01% 
      UAE 0.01% 
      Bahrain 0.01% 
      Greece 0.01% 
      Romania 0.01% 
      Sri Lanka 0.01% 
      Lithuania 0.00% 
      Estonia 0.00% 




Appendix B. Guide to the Dow Jones Islamic Market Indices  
For the convenience of the reader, the following has been extracted (i.e. cut and pasted) 
directly from www.djIndices.com  
1. Introduction 
The Dow Jones Islamic Market (DJIM) Indices intend to measure the global 
universe of investable equities that pass screens for Shari’ah compliance. The family 
includes regional, country, industry and market-cap-based indices, all of which are 
subsets of the Dow Jones Islamic Market World (DJIM World) Index. 
The purpose of the Dow Jones Islamic Market World Index is to provide a 
definitive standard for measuring stock market performance for Islamic investors on a 
global basis, in accordance with S&P Dow Jones Indices established index methodology 
and the Islamic investment guidelines established by the Dow Jones Islamic Market Index 
Shari’ah Supervisory Board. The methodology used to construct and maintain the index 
aims to produce an investable index in which all constituent stocks are readily accessible 
and well traded. 
1.1.  Index Descriptions 
The Dow Jones Islamic Market Index family includes country-level indices for 




Country-Level Indices (As of September 2012) 
Argentina* Indonesia Qatar 
Australia Ireland Romania 
Austria Italy Russia2 
Bahrain Japan Saudi Arabia* 
Belgium Jordan Serbia* 
Brazil Kuwait Singapore 
Bulgaria Lebanon* Slovenia 
Canada Lithuania South Africa 
Chile Luxembourg South Korea 
China1 Malaysia Spain 
Colombia* Malta Sri Lanka 
Croatia* Mauritius* Sweden 
Czech Republic Mexico Switzerland 
Denmark Morocco Taiwan 
Egypt Netherlands Thailand 
Estonia New Zealand Tunisia* 
Finland Nigeria* Turkey 
France Norway UAE 
Germany Oman Ukraine* 
Greece Pakistan* United Kingdom 
Hong Kong Peru* United States 
Hungary Philippines Vietnam* 
Iceland Poland  
India Portugal  
1 Includes offshore listed Chinese companies, ADRs/ADSs and 
U.S.-listed only stocks.2 Comprised of DRs traded on the London 
Stock Exchange. 




2. Key Features 
2.1. Base Date and Value 
Back-tested historical index values are available daily back to December 31, 1995, 
the date at which the base value of each index is set at 1000. 
2.2. Index Formula 
The index is calculated with Laspeyres’s formula. A detailed explanation of the 
formula is provided in Section 8.2 of Guide to the Dow Jones Global Indices. 
2.3. Weighting 
The Dow Jones Islamic Market Indices are weighted by free-float market 
capitalization, rather than full market capitalization, to reflect the actual number of shares 
available to investors. Detail on the free-float rules is provided in Section 7 of Guide to 
the Dow Jones Global Indices. 
2.4.  Prices and Currency Values 
The Dow Jones Islamic Market World Index is calculated on a price-return and a 
total-return-net-of-taxes basis. The Index is computed on the basis of last prices and latest 
available currency rates.  
In the event of a suspension of a quotation during a trading session, the last traded 
price is used for all subsequent index computations. If a quotation is suspended before 
trading begins, the closing price (or adjusted closing price, if there are corporate actions) 
from the previous day is used to calculate the index. If there is a stock exchange holiday, 




converted into U.S. dollars. The currency rates are taken on a real-time basis, and for each 
currency the bid price is used. 
Dividend payments are not taken into account in the price index, whereas dividend 
payments net of taxes are reinvested in the index sample of the total-return index. Only 
extraordinary and special cash dividends are included in the index. Special dividends 
from non-operating income continue to be included in the index calculation. The 
adjustment protects the index from the effects of changes in index composition and the 
impact of corporate actions. 
A table of the tax rates used to adjust the dividends paid in each country is 
published on the S&P Dow Jones Indices web site at www.djIndices.com. 
2.5.  Publication 
The Dow Jones Islamic Market™ World Price Return Index is calculated real-
time and is disseminated as soon as the first opening price for component is received. The 
real-time values and intraday high and low values for the price index are disseminated 
every 5 minutes to the CME for further dissemination to downstream information 
vendors. To ensure that the last traded prices of all stocks are included in the last index 
calculation of the day, the index is calculated until 5:30 p.m. (New York time). The net 
total return index is calculated only at the end of day using the index’s official closing 
prices. 
The official closing value for the index is calculated using the closing price of 
each component stock. For stocks that did not trade on the current day, the closing prices 
or adjusted closing prices from the previous trading day are used. 
At 5:30 p.m. (New York time), the closing values of the price and net total return 
indices are calculated and disseminated via a summary message. The summary message 




The Dow Jones Islamic Market World Index is calculated real-time and is 
disseminated as soon as the first opening price for a component is received. The index 
calculation week begins at 6:00 p.m. New York time on Sunday and ends at 5:00 p.m. 
New York time on Friday. The real-time values and intraday high and low values are 
disseminated every 5 minutes to the CME for further dissemination to downstream 
vendors. The closing values of the Dow Jones Islamic Market World Indices are 
calculated on a 24-hour day that ends at 5:00 p.m. New York time, using the official WM 
closing spot rates as reported by Reuters and each component stock’s closing price on its 
primary market during the previous 24-hour period. The WM Company’s closing spot 
rates, which are widely used for portfolio valuation and investment performance 
measurement, are based on the rates at 4:00 p.m. U.K. time each trading day and are 
published at 4:15 p.m. U.K. time. 
2.6.  Computational Precision 
Index values are available with six decimal precision (note: index values 
displayed by vendors are rounded to two decimal places). Index divisors are available 
with up to ten decimal places. Additional precision for index levels and divisors may be 
maintained internally for index adjustment purposes. Any values derived by the index 
calculation engine from a corporate action used for the divisor adjustments and index 
computations are rounded to six decimal places. 
3. Universe Creation and Component Selection 
3.1. Definition of the Index Universe 
The selection universe for the DJIM World Index includes the components of 57 
country-level benchmark indices, each of which covers approximately 95% of the float-




DJIM World Index components are selected by filtering the index universe 
through screens for business activities and financial ratios to remove stocks that are not 
suitable for Islamic investment purposes. 
3.2. Screens for Acceptable Business Activities 
Based on the DJIM Index Shari’ah Supervisory Board established parameters, the 
businesses listed below are inconsistent with Shari’ah law. The majority of Shari’ah 
scholars and boards hold that these industries and their financial instruments are 
inconsistent with Shari’ah precepts and hence are not suitable for Islamic investment 
purposes. Although no universal consensus exists among contemporary Shari’ah scholars 
on the prohibition of tobacco companies and the defense industry, most Shari’ah boards 
have advised against investment in companies involved in these activities. Income from 
the following impure sources cannot exceed 5% of revenue. 
 Alcohol 
 Tobacco 
 Pork-related products 
 Conventional financial services (banking, insurance, etc.) 
 Weapons and defense 
 Entertainment (hotels, casinos/gambling, cinema, pornography, music, 
etc.) 
During the component selection process, each company in the index universe is 
examined based on its revenue allocation. If the company has business activities in any 
one of the following sectors defined by a unique proprietary classification system, it is 





 2717 Defense 
 3533 Brewers 
 3535 Distillers & Vintners 
 3577 Food Products 
 3745 Recreational Products 
 3785 Tobacco 
 5337 Food Retailers & Wholesalers 
 5553 Broadcasting & Entertainment 
 5555 Media Agencies 
 5752 Gambling 
 5753 Hotels 
 5755 Recreational Services 
 5757 Restaurants & Bars 
 8355 Banks 
 8532 Full Line Insurance 
 8534 Insurance Brokers 
 8536 Property & Casualty Insurance 
 8538 Reinsurance 
 8575 Life Insurance 
 8773 Consumer Finance 
 8775 Specialty Finance 
 8777 Investment Services 





Companies classified as Financial (8000) according to a unique proprietary 
classification system are considered eligible if the company is incorporated as an Islamic 
Financial Institution, such as: 
 Islamic Banks 
 Takaful Insurance Companies 
Companies classified as Real Estate (8600) according to a unique proprietary 
classification system are considered eligible if the company’s operations and properties 
are conducting business within Shari’ah principles. 
3.3. Screens for Acceptable Financial Ratios 
After removing companies with unacceptable primary business activities, the 
remaining stocks are evaluated according to several financial ratio filters. The filters are 
based on criteria set up by the DJIM Index Shari’ah Supervisory Board to remove 
companies with unacceptable levels of debts or impure interest income. 
All of the following must be less than 33%: 
 Total debt divided by trailing 24-month average market capitalization 
 The sum of a company’s cash and interest-bearing securities divided by 
trailing 24-month average market capitalization 
 Accounts receivables divided by trailing 24-month average market 
capitalization  
Companies passing the screens detailed in Sections 3.2 and 3.3 are included as 




4. Periodic Review 
4.1. Composition Review Dates and Process 
The composition of the Dow Jones Islamic Market™ World Index is reviewed 
quarterly with changes implemented on the third Friday in March, June, September and 
December. Market data from the end of January, April, July and October are used as the 
basis for the revision process. Changes to the index are implemented after the official 
closing values have been established. All adjustments are made before the start of the 
next trading day. Final constituent changes that result from the periodic review will be 
announced on the second Friday of the third month of each quarter (e.g. March, June, 
September and December). The review process is carried out by repeating the universe 
creation and component selection processes as described in Section 3. Any component 
removed from the 57 country-level benchmark indices is subsequently removed from the 
Dow Jones Islamic Market World Index. 
4.2. Announcement Period 
Changes, including final shares and float factors are announced on the second 
Friday of the implementation month (i.e. the second Friday in March, June, September 
and December). 
4.2.1. Factors Considered in Determining a Company’s Country 
Questions of country index universe membership will be resolved on a case-by 
case basis. Factors that may be considered in the analysis include and are not limited to: 
 The country where the company’s headquarters and management are 
located. 




 The stock exchange it trades on, if there is no listing in its home country. 
 The currency in which dividends (if any) are paid, and the tax laws 
affecting the treatment of those dividends. 
4.3. Update of Component Weightings 
Component shares and free-float factors are updated quarterly after the close of 
trading on the third Friday of March, June, September and December. If there should be 
a change of more than 10% in the number of shares for one index component, the current 
number is adjusted immediately on the day the change occurs following an announcement 
period of at least two days. Otherwise, the changes are made at the next update. All share 
numbers and all changes are published as soon as they are available. Changes in the share 
numbers due to stock dividends, splits and other corporate actions are adjusted 
immediately. 
5. Ongoing Review 
In addition to the quarterly and annual composition reviews, the Dow Jones 
Islamic Market™ World Index is reviewed on an ongoing basis. A change in the index is 
necessary should an extraordinary event such as a delisting, bankruptcy, merger, 
takeover, etc. affect an index component. In these cases, the event is taken into account 
as soon as it becomes effective. 
5.1. Change of Primary Market Listing 
When a company’s primary market listing changes, it is removed from the 
selection list of its former exchange. It remains in the index only if its new exchange is 




5.2. New Eligible Securities 
When a new issue qualifies for and is added to the 57 country-level benchmark 
indices, it is evaluated according to the Shari’ah analysis described in Section 3 to 
determine whether it will be included in the Dow Jones Islamic Market™ World Index. 
6.  Calculation and Adjustments 
6.1. Input Data Sources 
Real-time stock prices are provided by Reuters. The latest trading price is used 
for index calculation. 
 The number of shares is determined separately for each class of stock. This 
information is obtained from regulatory filings and a variety of data 
vendors. The data also may be sourced from the companies themselves. 
 Corporate actions are sourced from public news services, regulatory 
filings and data vendors. The companies themselves may be used as an 
additional source. 
 Float Data are obtained from a variety of sources including data vendors, 
exchanges, regulators and the companies themselves. 
6.2. Divisor Adjustments 
Adjustments to the base date market capitalization (or divisor) are implemented 
quarterly and annually for the composition and weighting changes of the index to 
maintain its representation of the underlying market. In addition, to maintain the index’s 
continuity, adjustments to the base date value market capitalization are performed as often 
as necessary. Adjustments are made whenever there is a change in the composition of the 




mergers, acquisitions, spin-offs, rights offerings, repurchases of shares, public offerings 
and special cash or stock distributions of other than the same stock may also call for 
adjustments to be made. Such adjustments are necessary to prevent the value of the index 
from changing due to such events. On the third Friday in a quarter-end month, the index 
is calculated with the old weightings for the last time. New weightings, following the 
quarterly review, are applied before the start of the next trading day. By adjusting the 
base date market capitalization the index value remains constant before and after the 
event. 
The formula for divisor adjustments is provided in Section 8.4.1 of Guide to the 
Dow Jones Global Indices®; detail on the impact of corporate actions is provided in 
Section 8.4.2 of that document. The current index divisor is disseminated via major data 
vendors and at www.djIndices.com. 
6.3. Adjustments for Corporate Actions 
To maintain a high standard of data integrity, a series of procedures have been 
implemented to ensure accuracy, timeliness and consistency. Input prices are monitored 
using a variety of computerized range-check warning systems for both ticker plant and 
real-time index systems. Redundant sources of market data and corporate action 
information are also used. Various verifications and audit tasks are performed to ensure 
the quality of the real-time data feeds and related market data. While every effort is taken 
to ensure the accuracy of the information used for index calculation, there is no guarantee 
that the indices will be error-proof. An index error may occur due to incorrect or missing 
data, including trading prices, exchange rates, shares outstanding and corporate actions 
due to operation errors or other reasons. Detail on S&P Dow Jones Indices data correction 




7.  Decision-Making Bodies 
7.1. Changes and Other Matters Regarding the Index 
The DJIM Index Shari’ah Supervisory Board counsels S&P Dow Jones Indices 
on matters relating to the Shari’ah compliance of the index’s eligible components. S&P 
Dow Jones Indices provides quarterly updates on the index components to the DJIM 
Index Shari’ah Supervisory Board and will review new Shari’ah proposals from the 
board. 
7.2. Changes to the Guide 
All issues relating to business decisions, including index composition changes, 
are within the province of the DJIM Steering Committee. The DJIM Index Shari’ah 
Supervisory Board is encouraged to put forth recommendations for changes to the DJIM 
Steering Committee which in turn makes the ultimate business decision. 
7.3. Members of the DJIM Shari’ah Supervisory Board 
Name Country 
Shaykh Nizam Yaquby Bahrain 
Shaykh Dr. Mohd Daud Bakar Malaysia 
Shaykh Dr. Mohamed A. Elgari Saudi Arabia 
Shaykh Abdul Sattar Abu Ghuddah Syria 






Appendix C. Economic, Political, Social and Environmental Events during the 
three Sub-periods. 
Sub-period I (1996-2000) Sub-period II (2001-2006) Sub-period III (2007-2012) 
The Asian crisis (1997-1998) 2001, OPEC to cut oil 
production by 2.5 million 
barrels a day. 
 
2007: The subprime 
mortgage collapse begins as 
prices for homes collapse and 
financial companies begin to 
file for bankruptcy.  
   
October 1997, the Dow Jones 
decreased by 554.26 points 
representing 7.18 percent. 
September 11, 2001, 
Terrorists attack World 
Trade Centre and the 
Pentagon 
2008: Crude oil hits new 
high of $140 a barrel. 
   
March 30, 1998: cut crude-oil 
production by 1.25 million 
barrels a day 
September 17, 2001: Dow 
Jones industrials record 
biggest point drop in history, 
falling 684.41 
September 15, 2008: Lehman 
Brothers files for bankruptcy 
protection. 
   
September 2, 1998: Northwest 
Airlines issued layoff notices to 
27,500 employees, or 55 
percent of its workforce. 
November 26, 2001: 
Recession in the US began 
in March 2001, according to 
NBER. 
October 1, 2008: Financial 
crisis spreads to Europe. 
   
March 16, 2000: Dow Jones 
industrials rose 499.19 points, 
biggest point gain on record. 
December 2, 2001: Enron 
filed for bankruptcy. 
 
October 6 – 10, 2008: Worst 
week for the stock market in 
75 years. 
   
Dot-Com Bubble January 1, 2002: Euro 
becomes legal tender in 12 
European countries. 
January 23, 2009: British 
economy is officially in 
recession. 





 July 21, 2002: WorldCom 
filed for bankruptcy 
protection. 
April 30, 2009: Chrysler files 
for bankruptcy. 
   
 August 11, 2002: U.S. 
Airways filed for bankruptcy. 
April 2, 2010: BP massive oil 
spill in the Gulf of Mexico. 
   
 March 20, 2003: Operation 
Iraqi Freedom begins. 
April 9, 2003: Baghdad falls 
and Iraqis and American 
troops topple stature of 
Saddam Hussein. 
January-February, 2011: 
Uprisings in the Middle East. 
   
 January 1, 2002: OPEC cut 
oil production by 6.5 percent.  
March 19, 2011: U.S. joins 
airstrikes in Libya. 
   
  December 15, 2011: U.S. 
marks end to Iraq war. 
   
  June 21, 2012: Moody's cuts 




Source: Government of California: Department of Finance 
